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STIFF PLASTIC 


_ BRICKMAKING 


MACHINES 


We make two sizes of 
stiff plastic brickmaking 
machines capable of pro- 


ducing 1,200 and 2,000 
bricks an hour respectively 
the above illustration 


features the former type. 
All machines incorporate 
two mixers, a vertical pug- 
mill, and rotating table 
fitted with mould boxes and 
presses and wherever 
possible machines are fitted 


BRADLEY & CRAVEN LTD 


with ball and roller bear- 
ings. The sound and 
massive construction of all 
Bradley & Craven machines 
ensures maximum effici- 
ency and length of working 
life. Our reputation is based 
on the achievements of 
over 100 years’ experience 
in the production of machin- 
ery for the heavy clay 
industry and our experi- 
ence is at your disposal. 


Telephone Wakefield 2244/5 


Telegrams: “Craven, Wokefield’’ 


e 
ae 
iy 
Ca: 
4 
4 
a 
t 
3 
Jia — 
x 
dm BC 7 


VOL. II JUNE, 1950 NO. 16 


Decorated Ware 


| IFE becomes befuddled with inconsistencies when outside bodies attempt 
4 to control and direct business 

Featured in this issue is an article on Decorating Ceramic Ware whilst 
coincidently the Board of Trade 1s busily engaged in one of tts largest 
prosecutions for its alleged illegal disposal! 

The Board itself points out how troublesome it is to track down this ilheit 
pottery—-and one can imagine the expense in man-power and cash spent in 
snooping out the necessary information tor the prosecution 

Obviously there are folk in Britain who 

are willing and anxious to buy it. One 
| gathers the Government's friends —the Co 

| operative Societies-are anxious to obtain 

CONTENTS | it. The Pottery Manufacturers’ Federation 
Cate Ree | tries to get some relaxation, for it appears 

KE ‘ — that the attitude of the Board of Trade ofh 

‘ATURE ARTICLE cials towards the manufacturer is one of 

intense suspicion until innocence can be 

Gaucation. By | proved! It is like the old red petrol—a 

a garage fills you up with red and the onus 


Mechianical Arps to Decomat | 
nt 74 i was upon you to prove your innocence 
Maauats ror Pottany. By B This refutation of the British legal assump 
Hollowood * tion that a man is innocent tll he is proved 
ENamens — Compos guilty is tantamount to dictatorship and ts 
| unconstitutional in spirit if not in reality 
Isworth 
There is no regulation or control which 
INCREASES Bou Y 
oe - the Government has introduced which they 


have been able to enforce without convert 


Mich. 


Hesre> Furnaces By M | wing the great British public into a mass of 
W. Thring ad petty criminals. For once no one can admitin 
MECHANISATION IN Diy GRinDine public that they have never broken the law 
© The pottery industry is doing about eight 


million odd pounds export trade, and half 
of, it to the dollar areas. The pottery manu 
fatturers have played the game as dollar 
earners, and now when they ask for a 
relaxation in distribution of decorated ware 
to the home market they have earned the 
right of a hearing 
Their demands are not unreasonable 

and their reasons demand consideration 


MISCELLANEOLS 
Fusep Virrfous 
A Gipsons CELEBRATION 


Ceramic Ties 


RereactoR@s Gal 
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Technological Education 


The Background and a Suggestion for the Future 


“T°HE obvious importance of this 
aspect of British education has 
become prominent in recent months 
Those of us who have the opportunity 
of discussing the subject with execu- 
tives in a variety of industries realise 
only too well that British industry 1s 
sullering badly from the recruitment 
of wrongly trained personnel 
Untortunately the = problem 
highly complicated because 
manner in which British 
education evolved As 
the great mass of people are con 
cerned we have only had about two 
three generations of tree popular 
education. In far as advanced 
education beyond the age of 14 and 
1S vears; here the charity and patron 
age background which initiated most 
ot well-known educational insti 
tutions lingers on The foreigner 
views Our educational system as being 
one of the schemes in the 
world although of to combat 
that accusation we are prone to point 
out that in spite of it, in the fields of 
science, literature and the arts we have 
at least held our own. But we tend 
to forget that the heyday of British 
industnal development was reached 
at a period when other had 
not developed their industries and 
many of much achieve- 
ments result from this initial impetus 


is 
of the 
popular 


has far as 


or 


our 


craziest 


course 


nations 


vaunted 


our 


Fad of British Supremacy 

Today however, it would be a man 
of extreme temerity who would boast 
the technical advancement Britain 
as being well ahead of the continental 
nations America. There is no 
doubt that our rapid development did 
result in a tendency for us to rest on 
our laurels. And it was during this 
resting period that the nations of the 


in 


or 
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Continent and the New World were 
struggling to achieve industrialisation 
Ihe year 1918 saw the end of so-called 
British technical supremacy by 
worldly comparison 


Training in Europe 

The growing industrial nations of 
Europe realised that the ousting of 
British manufactured goods trom 
established world markets could only 
take place by concerted effort 
With Teutonic thoroughness — they 
began at the lower end of the scale 
namely training their youth. Ther 
educational system was built up 
diametrically opposite to the liberal 
approach in’ Britain. For example 
the universities Of Oxford and Cam 
bridge only introduced science into 
their curriculum when the newer pro- 
vincial universities compelled them to 
do so. There was then, and to some 
extent there prevails today, a tendency 
for the student of the Arts or Classics 
to consider the student of pure 
Science as being on a somewhat 
lower intellectual and moral plane 
In turn the pure Science graduate 
tends to look down with disdain upon 
the graduate who has obtained a 
degree in engineering, textiles, glass 
technology or even chemical 
engineering 

The background of 
raditions in education 
the science departments of our unt- 
versities Which are, in general highly 
and offer practical instruc- 
relatively unimportant part 
training 


a 


our liberal 


is reflected in 


academic 
tron 
of the 

I or 


is a 
student's 
many vears now the universi- 
tres of Britain have been almost the 
sole resource for recruitment of tech- 
mecians to industry, whilst the newer 
technical colleges are looked down 
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upon in social status by comparison 
with the universities 

In fact, of one could level the 
greatest criticism of the British edu- 
cational system it is that it encourages 
this snob value in terms not only of 
the institution where the educa. 
tion is unplemented but even the 
very subjects which the student 
selects for study. In spite of a vast 
state machinery for primary educa- 
tion we still permit a very large 
number of tiny inefficient private and 
preparatory schools to exist and the 
pupil at the latter again looks down 
upon the pupil at the former. When 
it comes to secondary education, 
again we have vast resources of state 
secondary schools. Catering for the 
same age group we have public 
schools which are in reality private 
schools, some grammar schools which 
operate partly under the State @&gis 
and partly by charity foundations 
and we have technical schools whose 
students are looked upon as being 
little better than the elementary school 
but not quite so good as the secon- 
dary school in terms of social status 
And this snob value is reflected in the 
teaching staff itself-they belong to 
different Unions! 

It is in this quite obvious chaotic 
educational background that we seek 
the raw material for industry 


Better Technical Education 

The universities are agitating that 
they should be entrusted with the 
technological education of the young 
Britons. The technical colleges are 
agitating to be given the status of 
universities. But in all this one sees 
that the primary motive for change 
namely better technical education—ts 
being overlooked in the interests of 
the educational institutions themselves 
The staff of the technical colleges 
are desirous of achieving the social 
standing and remuneration of the 
university. The university on the 
other hand tries to hold on to its 
privileged position as the highest dis- 
penser of knowledge for as long as 
possible. The greatest difficulty con- 
cerning technical education not 
whether it is conducted in the tech- 
nical colleges or in the universities but 
rather by whom it 1s to be conducted 
As far as professional teachers are 
concerned we are dependant upon the 
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graduates who were turned out by 
the universities Thew very training 
has closed their minds to the realities 
of commerce, business and industry 
Their educational and cultural circle 
was the secondary, grammar or public 
school to the university and back 
again to staff the same institutions 
By tar the largest proportion of our 
science teachers in the universities, 
secondary schools and technical col- 
leges have had no contact whatso 
ever with the applied science of com 
mercial development and manufacture 
The professional teachers of science 
alter a few years become stereotyped 
They teach the same syllabus vear in 
and year out in, physics and chemustry 
The experiments with magnets and 
iron filings have become traditional 
Quantitative analysis in the test tube 
is still the most important practical 
instruction of the chemistry student 
It would appear therefore that 
neither the universities nor the tech 
nical colleges in themselves are cap 
able of rendering 4 new educational 
service to British industry They are 
hide-bound by tradition and they are 
blinded by social and intellectual 
snobbery Unfortunately neither are 
eminently suited to face the real 
problem of technological education 


Theory and Practice 


One of the greatest needs is to 
encourage in the youth from 16 years 
onwards that the subject of his study 
has real importance and the reality 
of its importance can only be 
emphasised if he has an opportunity 
of intermingling fis theory with the 
practice of the factory and workshop 
We are not so short of theoretical 
chemists as we are of good works 
chemists. The familiar hexagon of 
the organic chemist passes into the 
limber of lost and forgotten things if 
he goes into industry but it assumes a 
form of devil worship if he goes into 
the umiversity to teach 

The new technological institutions 
must be closely associated = with 
industry. A little less dulactic 
theoretical instruction would not 
come amiss. There is only one place 
to teach steel technology and that ts 
in a steel foundry. You can learn 
about shipbuilding only in a= ship 
yard. You can learn about coal 
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only in a coal mine. There is no 
need to spend millions of pounds 
building a gigantic educational edifice 
There is little need to spend millions 
on university laboratories when the 
British workshops factories are 
available for practical instruction 
We are not short of facilities for 
theoretical education —in fact we are 
glutted with it and as a result purely 
theoretical endowed 
with the mantle of truth 
We have enough 

advanced education, but we lack the 
means of providing good foremen, 
charge hands, good production 
engineers, good works managers and 
good managing directors The 
managing director who can still take 
otf his coat and operate a capstan 
lathe in the presence of his workmen 
will never lose cast and the best works 
managing directors of 
British industry have started from the 
hench. Not unnaturally they view 
with a somewhat cold eye, the modern 
with his air of 


and 


conclusions are 


facilities for 


good 


managers and 


university product 
superimportance and his demand for 
in exorbitant salary without any prac- 


tical trammine 


An Institute of Steel 

demands of industry 
contemplated 
better 
foreman 


To meet the 
iny expense which 
should be directed towards 
technical traming at the 
There 
why there 
Institute in 


reason 
Steel 


seems to be no 
should aot be a 
Sheffield with a or 
recruited 
a theoreti 


level 


year course which students 
it 16 oF 17 
cal and practical training. It 
not require much foresight to imagine 
that at least after the first vear students 
could be doing a practical 
jon [here reason why at 
the end of this period of study the: 
should not diploma, certih 
will, which 
and 


B.A 


best 


and gave them 
does 


paid for 
seems no 


have a 
devree or what you 
corresponding social 
K Sc or 
enable the 
specialised 


those of 


cate 
has the 
value as the 
would 
to a 
whilst 
could 
trained 


cultural 
Such a system 
further 
course 
cahbre 


imndustry as 


to go on 

technological 
high 

into 


not such Pass 


directly 
engineers 
As far as the teaching staff is con- 
cerned they might not be deeply 
steeped in psychology and the ethics 
of education but the man in the tool 


room wil teach a boy to make tools 
much better that the heavily be- 
lettered University Don We are 
not particularly concerned with the 
status of the university or the tech- 
nical college They fulfil a useful 
function and are doing a definite job 
but these new institutes as outlined 
above for coal, steel, shipbuilding, 
textiles and so on would cost rela- 
tively iittle in capital cost They 
would increase the labour force 
available to industry They would 
incaleculate the idea of the impor 
tance of industry to our national 
economy and in 10 years they could 
raise the industrial standard of the 
British workman unprecedented 
heights 


Apprenticeship System. 


This ts of course a revival of the 
old) apprenticeship system amidst 
modern surroundings-—but that much 
despised system threw a dual respon. 
sibility upon the employer and ap- 
prentice and produced better crafts- 
men than exist today. Krom 1920 to 
1940 we produced relatively few 
trained apprentices in the heavy tn- 
dustries and today the semi-skilled 
labour of the German, Dutch and 
Scandinavian countries is equivalent 
to the best of our skilled labour 
But there one finds that for many 
years the universities have been un- 
technological centres 
There is the renowned 
Institute of Technology 
There are the Tech- 
nical High Schools of Stockholm 
and Gothenbure There is the 
Swedish University of Commerce tor 
research business, 
course the Massachusetts In- 
Technology 

All of rank in social and 
commercial status with the universi- 
ties but are unencumbered by them 


seated as the 
of education 
Swiss Federal 
at Zurich 


post graduate 
and otf 
stitute of 


these 


A Job for Industry 


Then again the question of who 
will control these newer institutions 
They can be provided by the 
exchequer funds and 
Service. But even 
the most unenlightened Socialist 
must that such centralised 
control soon gets out of touch with 
reality. It would be better by far if 


arises 
state out the 
run by the Civil 
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industry were to provide the newer 
Technical Institutes themselves. Is it 
beyond the scope of organisations 
such as the Steel Federation to set 
up an Institute of Steel Technology 
in Sheffield. The resources of the 
University of Sheffield are available 
tor theoretical work and the most 
modern steel plants are there for 
practical work. If young students 
were given an Opportunity of 4 years 
for a university degree without an 
opportunity of earning a wage or of 
completing a course in which they 
fitted into the factory as wage 
earners and simultaneously pur- 
sued their studies to obtain at the 
end a degree of equivalent status, 


| ICHARD SUTCLIFFE LID. Um 

versal Works, Horbury, Wakefield 
Yorkshire, are now supplying a new type 
of belt cleaner. The rapping roller, as it 
1s known, has been introduced to serve the 
dual purpose of centralising the load on 
top belts and removing dust or sticky 
materials from the return belt of con 
veyors, The roller consists of a heavy-duty 
idler roller, to which four or more ribs of 
specially compounded rubber are per 
manently vuleanised. As the roller re 
volves, the ribs tap the belt lightly, this 
vibrating effect causes an oscillatory move 
ment of the belt and centralises the load 
When the roller is used with the bottom 
belt, it sets up the same conditions, and 
removes the adhering dust or sticky mate 
rial. The special rubber compound used 
ensures that the clinging material does not 
stick to the roller, and its efficiency is 
therefore continuous and without need for 
attention The tracking of the belt is not 
iffected by the use of the rapping roller 
When the roller is used in conjunction 
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m our universit 
to go 


It is beyond the comprehension of 
any industrialist that a boy can 
proceed through the university 
towards a degree in chemistry with the 
object of becoming a 
without ever seeing the inside of a 
and taught by staff 


chemical works 


who have had no commercial expen 


ence of the prac 
No wonder 

recently that 

Cow!” 


RAPPING ROLLER FOR BELT CLEANING 


tice of their craft 


that an author said 
‘Science 18 a Sacred 


with a dust suppression box it forms af 


effective and ecusy 


Examples of the “Sutcliffe” Rapping Roller 


method of belt cleaning 
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it is obvious that many would choose 
the latter, Maybe such a scheme 
would sound the deathknell of the 
present day faculties of pure science 


rs but they deserve 


works chemist 
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Mechanical Aids to Decorating 
‘eramic Ware 


SPECIALLY 


| I has been stated that the decoration 
sells pottery, and to a great extent 
this statement is true, for only the 
more technically appre 
cite quality in the glaze 
Thus it has come about that decoration 
especially for the 


minded can 


body or 


has become vital 
export market 

in earlier times the 
relied on the use of engobes and hand 
painting exclusively, and later reliet 
decoration idded (sprigging } 
Commercially, decorating has mainly 
now, a matter of applying 
1 design esther under or on 
ind engobe and slip decorations find 
their studio 
pottery 

Faced with the tremendous demand 
the industry has 


decoration 


Was 


become, 
glaze 


main appheation tor 


for decorated ware, 
found it impossible to obtain enough 
skilled decorators, and means 
have had to be devised to cut out the 
and parts ot 
decorating processes so as to allow the 
more usefully 

this makes 
and 


hence, 


monotonous laborious 
released to be 
Insotar as 
congenial 
without 


labour 
employed 
the work 
production 
quality, this trend 1s to be welcomed 

Mechanic il 


no new thing and they have 


more culs 


costs sacrificing 
aids to decoration are 
of course 
put the price of decorated potters and 
glass well within the ability of the 
masses to purchase At present, we 


know that 


decorated 


there ire reasons why 
made iM 


werner il 


ware cannot be 
available to the 


been stated 


mediately 
public, but at has recently 
in Parliament that ways and means are 


being explored to see whether some 


decorated ware ¢ annot be made mere 
| Mech 


will undoubtably help this 


j lo i 
generat ivatlable mmical ands 


Printing 
Ihe ecarhest mechanical means 
decorating pottery 


Hi L atchtord (Trans 


was printing 


Ceram 


CONTRIBUTED 


34 417.1934-5) states that line engraving 
was first commenced in Florence in 
the [Sth Century and brought to Eng 
land in the 1640's. The early and 
middle 18th Century saw a great de- 
velopment of the work in this country 
Ravenet is stated to be the first 
engraver to have recognised the need 
for deeper cut engravings for repro- 
ducing prints on pottery. He was a 
Frenchman who was brought over to 
this country by Hogarth The exact 
date of the first decoration of pottery 
is uncertain 

The blue willow pattern, which 
stimulated a huge demand for printed 
ware, introduced by Turner of 
Caughley in 1780—it was an under- 
decoration (cf. W. Turner's 
“Transfer Printing on Enamels, Por 
celain and Pottery,” London, 1907) 
On-glaze decoration by printing had 
been done many years previously 
The credit for this is commonly given 
to Sadler and Green of Liverpool, who 
patented the art of printing trom cop- 
per plates on porcelain in 1757. The 
method was practised about the same 
time at Battersea, and was then taken 
up by Worcester, Derby and ¢ aughley 
Underglaze printing, according to W 
Turner first done at Worcester 
in 1787 and later at Derby (1764) 
though he states that these dates are 
to be taken with caution 


was 


glaze 


Was 


Printing in Staffordshire 
What is of 


potters 
then considerable 
decorated at Sadler 
tory in Liverpool. Wedgwood sent 
ware there in the early 1760's. Accor- 
ding to Miss Metevard (“Handbook 
to Wedgewood Ware’) Wedewood was 
in London in 1768 seeking in the Lon 
shops for a design for 

Queen's Ware.” and it is 
that this fine cream ware 


that 
what 
distances, to be 


and Greens fac 
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interest Is 


sent their ware, 
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THE “RYCKMAN"™ GOLD EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC UNSKILLED 


FEMALE LABOUR MORE THAN a 
DOUBLES THE USUAL OUTPUT WITH 5 


SUPERIOR RESULTS AND A CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION. 


Manufactured in England by 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 


TELEPHONE: LONGTON 387) 


FOR: THE DECORATION OF POTTERY 
AND GLASS, ON GLAZE OR UNDER 4 
GLAZE, SPRAYING, PRINTING AND Be 
PAINTING, SILK SCREEN AND LITHO. $i 
GRAPHIC PROCESSES 4 
BODY AND GLAZE STAINS. OXIDES .: 
FOR IRON ENAMELS. LOW SOL AND WE 


LEADLESS GLAZES AND FRITTS FOR 
ALL PURPOSES 


(BURSLEM) LTD. 
CLYDE COLOUR WORKS - BURSLEM - STOKE-ON-TRENT 


Telephone Stoke-on-Trent 84504-5 Telegrams Vitretin, Burslem 
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Courtesy, Wm. Boulton Ltd  Bursiem 


Fig. |. Boulton steam printing machine 


was sent to Liverpool in 1762-65 
This continued ull his death in 1795 

In view of the difficulties of trans 
port if was not surprising that the 
Staffordshire potters should attempt 
to carry out their own pottery printing 
It is stated that Wedgwood commenced 
overglaze printing at Etruria in 1784, 
and after his death underglaze blue 
printing Wats commenced with a statl 
of printers recruited from Liverpool 

Previous to this, transfer printing 
had been introduced into Statfordshire 
by Wilham Adams of Cowbndge 
The first underglaze blue printing in 
Statlordshire ts stated to have been 
done by John Turner of Lane End 
ind Josiah Spode followed with his 
underglaze willow pattern ( 1784), 
and a very superior type of printed 
ware was turned out by Thomas Min 
on about 1793 As usual in those 
davs the “secrets of the art were 
obtained by bringing in workmen trom 
outside works where printing Was 
practised 

By this ime printed ware Was taking 
the place of the English salt-glazed 
ware and the era when British potters 
was to flood the European market 


had commenced 


Mechanical Printing With Rollers 


All the carly engravings were done 
on flat copper plates which were inked 


with rollers and this practice cOn- 
tinued for a century It is stall used 
where the number of prints required 
is not sufficient to justify the expense 
of engraving 4 roller 

The first roller printing machine was 
invented by Turner and called the 
“Steam Bob.” The engraving was 
done direct on the roller, which was 
fashioned in one piece with the man- 
dril, giving a heavy affair difficult for 
the engraver to manipulate. Twenty 
years later the interchangeable roller 
machine was perfected These miac- 
hines speeded up the production ot 
prints and have to a great extent 
superceded the plate process where a 
large quantity of prints ts required 

A typical modern printing machine 
is shown in Fig. | It consists simply 
of two rollers which are heated by 
sone suitable means (commonly elec 
tricity or waste steam) The top roller 
is engraved with the pattern and it 
rotates against 4 pall of steel blades 
In the hollow between the blade and 
the curvature of the roller the colour 
(made up with printer's oil in the usual 
way) 1s placed The heat in the roller 
is adjusted to give the colour a suitable 
viscosity. As the roller rotates it picks 
up the colour and the knife thes 
scrapes off the surplus, leaving i only 
in the design cut in the engraving 
The adjustment of the knife has to be 
watched so that all excess colour 1s 
scraped off, otherwise dirty prints are 
obtained. Similarly, too little clearance 
between the rollers and the scrape! 
may give excessive wear on the en- 
graved roller The latter 1s usually 
chromium p! ited 

The transfer paper simply ted 
through the rollers and after receiving 
the print it ts cut into convenient 
lengths These machines are cas) to 
work, give little trouble, and the 
rollers can be changed in about three 
minutes. Gras electricity or steam can 
he used for heating 


Rubbing Down the Prints 


Having mechanised the production 
of the transfers, it ts not surprising 
that inventors should turn their atten 
tion to the next process of rubbing 
these down on to the ware This 1s 
a very essential process and needs care 
on curved surtaces, as uneven pressure 
might result in a weak and uneven 
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pattern, or the paper might even be 
soaked away without the pattern 
having been transferred to the ware 

Rubbing down is commonly done with 
flannel pads or hard brushes. To do 
this at speed is a hard and monotonous 
occupation which ties up a lot of 
labour. Moreover, with embossed or 
similar ware, it is very difficult to en 
sure that the transfer is adequately 
rubbed down on the ware 

Great interest has been taken in 
late years in machines for doing this 
necessary work. The earliest of these 
employed a press in which the trans 
fer paper was first lightly fixed to the 
ware, and then pressure applied with 
a metal plate faced with sorbo rubber 
to get down into the grooves, etc. of 
the article. An early difficulty was 
to get quick release of the article from 
the press, since a partial vacuum held 
the article to the press plate after 
pressing This was overcome by 
drilling holes in the plate to release 
the vacuum 

From flat ware it was a logical step 
to extend the use of these machines to 
articles like cups. Figs. 2 and 3 show 


machines which will rub eight difficult 
per minute on flat 


prints These 


Fig. 2. Print rubbing 


machine for cups 


y Wem Boulter 
Burslem 
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would take two minutes of hard rub- 
bing each to do by hand. The cup 
rubbing machine will deal with six 
articles per minute, putting a print on 
the inside, the outside, and stamping 
the bottom and handle all in one 
operation. The machines shown (Figs 
1, 2 and 3) are made by Wm. Boulton 
Ltd.. of Burslem, Stoke-on-Trent 


The Pressure Box 

Another simple machine which 1s 
used, particularly when the ware con. 
tains embossing, which renders trans 
ferring difficult, ws the pressure box 
In this the transfer us lightly fixed to 
the ware with gum and then the article 
is placed in a small steel box fitted 
with an air-tight shutter After 
closing this, air ts admitted at a pres 
sure of 30 Ib sq in. and held steady 
for a few seconds The pressure 1s 
then released and the article removed 
with the transfer firmly attached. It 
is claimed that this” gives perfect 
results even on the most difficult 
shaped ware 


New Developments 
A recent innovation is a machine 
for rubbing down prints developed 55 
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the British United Shoe Machinery 


Co of (Fig. Iwo of 
these machines are in use at Booth’s 
pottery at Tunstall, It is clanmed that 
these fix the prints even on the most 
difficult ware in 4 more satisfactory 
way than any other machine so far 
evolved 

Briefly, the machine consists of two 
steel pots which can be operated alter- 
nately In each there is 4 pay of 
rubber diaphragms, which can be 1n- 
flated with compressed air, shaped io 
suit the article Ihe steel pots are 


im two halves with diaphrag n 


each hall. and it is impossible to appis 
the air pressure until the sections art 
firmly ocked together 

The pot is tested to stand pressures 
up to 100 Tho sq. in A novel feature 
of this apparatus is that before apply 
ing the ai pressure, the chamber is 
evacuatles fo remove iif from tMme 


space between the print paper and the 


Ware Ihe duration of the vacuum 
ind the ibsegt ent press ire upph 
cation can be varned by simply rotating 
a dial on the machine Ihe latter 1s 
operated p illing two handles, so 


that i ts impossible for hands to be 


trapped when the sections of the steel 
pot are closing 

The ware, to which the print has 
been lightly fixed by rubbing with a 
flannel pad, 1s put on the lower rubber 
pad in the pot. The operative pulls 
the two handles and the pot closes 
the vacuum operates, followed by the 
pressure. As the pot closes the rubber 
is sprayed with water to soften the 
paper. Using this machine, an output 
of twelve to thirteen pieces of flat or 
hollow ware per minute can be achieved 
and weekly outputs have exceeded 


Fig 3 Print rubbing 
machine for flat 


esy Wom Boullor 
td Burslew 


1.500 dozens. Even with embossed 
ware the prints are firmly fined. It 
has been possible to put a print on 
the inside of a cup handle quite 


successfully 


Ryckman Gold Lining Machine 

Another noteworthy machine ts one 
for putting gold lines and stippling on 
ware This is the Ryckman edge 
lining and stippling machine. 
nally made in Canada, this machine 
is now manufactured in this country 
by F. Malkin and Co. Ltd., Chadwick 
Street, Longton, Stoke-on-Trent 

A photograph of the machine ts 
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Fig. 4. Ryckman gold-edge line and 
stippling machine 


Courtesy, F. Malian Co. Lid, Stoke-on Trent 


shown in Fig. 4. It consists essentially 
of two arms holding power-driven 
rubber rollers, which pick up the gold 
from fountains and transfer it to a 
second roller which runs on the ware 
The latter is held on a plaster chuck 
which rotates freely under the tric 
tional force between the ware and the 
rollers 

The chuck is held on a platform 
which can be raised and lowered by 
operating a foot pedal in order to 
change the pieces of ware being 
decorated The line on the ware ts 
that produced by the rotation of a 
wide roller in angular contact’ with 
the edge of the ware, and the produc 
tion rate is dependent on the peripher il 
velocity possible for any given shape 
of ware. For deeply scalloped edges 
ind square plates, a slower speed of 
say 200 lineal inches per minute 
would he used while for plain edges 
on flat ware double this speed would 
be suitable For stippling etlects the 
plain roller 1s replaced with one o! 
sorbo sponge Other types of effects 
such as dotted bands are obtainable 


with suitable rollers 


Colour Drum 
The left and right hand applicators 
are identical except for position of 
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the fountain about the colour drum 
due to difference in direction of 
rotation on opposite sides of the ware 
The colour drum rotates at a constant 
speed which ts preset on a step-cone 
drive in the main transmission 

Three steps in the cone drive pro 
vide for different speeds of rotahon 
The gold solution is held in a well 
formed by the three sides and the 
hottom of the fountain and the 
rotating colour drum scraper 
blade. controlied by a pressure screw 
works on the penphery of the colour 
drum and controls the amount of colour 
apphed to the ware Ihe pressure 
is easily varied by adjusting a knurled 
screw After passing t nder the scraper 
blade. the gold film 1s transferred to 
the applicator roller and thence to 
the ware The actual area of contact 
between the colour drum and the ap 
plicator roller is small and most ol 
the gold is carried back to. the 


fountain 

The sides of the fountams are made 
as leak proof! as possible by thin 
flexible wear piates held in position 
hy the triangular shaped side plates 


which are faced with neoprene \ 
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transverse screw holds the assembly 
together and also adjusts the pressure 
exerted by the side plates on the 
wheel. In operation, this screw 
setting is adjusted to give minimum 
leakage, while not causing much 
friction on the wheel 

Proper viscosity of the gold solution 
is essential for the best operation 
and if the material tends to go tacky, 
it may be necessary to clean the edge 
of the drum from time to time with 
carbon tetrachloride. The applicator 
must not be allowed to run dry, or 
damage will be caused by non-lub 
neating surfaces rubbing together 


colour 


too 


Width of Line 
The width of the line can be varied 

ina number of ways 

(a) By altering the angle at which the 
roller runs on the ware A line 
rolled on top of the ware tends to 
be wider than one rolled with the 
roller at an angle to the edge of 
the ware 
By the use of harder or 

latter give the 


sotter 

rollers the wider 
lines 

By altering the 
rollers — greater 
thicker line 

(d) Extra thick lines can be 


pressure on the 


pressure pives a 


traced by 


setting the two rollers at different 
angles to the ware, ¢.g.. one hori- 
zontal and the other at 45° to 
the top edge 
Generally 4 minimum of two com- 
plete revolutions of the ware beneath 
the applicators 1s used 
A device 1s provided to enable plas- 
ter chucks to be made for vanous 
shaped articles 


Performance 
Using this machine the 
outputs are obtainable 
6 in. dia. flat-—320 
in an &-hr. day 
S in. dia. saucers and 
300-350 doz. of 12 in 
time 
Other sizes give outputs in relation to 
their circumference and the nature 
of the edge 
It should be emphasised that these 
outputs are obtainable with an un 
skilled operator in a very short time 
They represent about double the nor- 
mal output of a gilder and liner, and 
in some cases it is possible to effect 


following 
doz. of 12 


muthins 
the same 


a saving in gold 

A logical development would now 
appear to be to devise a machine for 
lining on the of the article as 
well as on the edge 


face 


POTENTIAL USERS OF RADIO-ACTIVE TRACER ELEMENTS 


Sondes Place 
Dorking. Sur 


poten 


‘OME time 
Research 


rey. sent out a 


ago the 
Institute of 
questionnaire to 
tial users of radio-active tracer element 
branes 


journals and Chambers of 


techniques which included 
Universities 
with general manu 
Britain 
Denmark 
Holland R« searen 


nent Departments The 


ommerce together 
chemical 


Norway 


Assan 


facturing ry n 
nanufactur 
Sweden 

ind Grover 


breakdown of “Mi sets © 


trons 


‘ 


Csenera 
mwa ters mn Den 
rhark Sweden 
Holland 
mMmical 
ct Associations 


Dep rt 


msuitants 


Crovernment 


expressed interest in the 
classification of the in 
indus 


of these 151 
technique The 
terested replies related to specific 
tries outlined as follows 

hemicais i4 

Food 14 

Metallurgical 14 

Pharmaceuticals 

Leather 

Enginecring 

lectric ii 


Textiles 


enginecring 


eramics 
Glass 
Paper 
Rubbe; 
Paint 
Instrur 
Or! 
including abrasives 

tobacco idhesives 
photography, etc 25 
note that eighteen 


tt had 


that they esther had, of 
the intention of opening their own tracer 


was micresting 


ratories 


$ 
‘ 
of 
a 
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> 
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1.350 
Replies were received fron 
mately 10 per cent. of the recipients, and 
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Properties and Uses 


"THERE is no doubt that in 
Britain-——and without exaggeration 
one might also claim, the world 

the development of this material and 
its adaptation for a variety of uses 
has sprung ahead by British pioneer- 
ing efforts. When one reads a paper 
entitled “History, Development and 
Commercial Uses of Fused Silica,” 
presented by Sir Richard Arthur 
Surtees Paget to the Royal Society of 
Arts as far back as 1924, one 1s com 
pelled to the conclusion that then, as 
now, more production and develop- 
ment knowledge was available in 
Britain than elsewhere This is not 
unnatural when the list of names of 
early pioneers interesting themselves 
in the product ts noted There was 
Vernon Boys, Sir Charles Parsons, 
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PART I 


Editorial article based on information contained in published papers 
and other data provided by The Thermal Syndicate | imited 


Threlfall, Shenstone, Lord Rayleigh, 
Frank Bottomley (reaily the discoverer 
of the present production process), 
Charles R Darling, and so on The 
site of the development was Wallsend 
on-Tyne just after the turn of the cen 
tury, and then in 1917 the Thermal 
Syndicate and the Silica Svndicate 
became associated 

In ISS8 Sir Charles Parsons com 
municated to the Royal Society a 
series Of experiments, including that of 
fusing silica sand by means of an 
electrically heated carbon rod em 
bedded in the sand —the fusion being 
carried out inside a closed cylinder 
and under a pressure of S to 30 tons 
per sq. in 

Ihrelfall’s “Laboratory Arts” (Mac 
millan describes the preparation 


Fig. | Apparatus 


iHiustrating Kents 
process of manufac 
turing transparent 
fused quartz as rod 
or tube 
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Fused Vitreous Silica—Its 
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Fig. 2 Elihu Thom- 


son's process for 
manufactur ng 


tubes, etc 


10 


quartz fibres and the manufacture 
insulators, etc In 1899 Threlfall 
Oldbury, quartz in quantity 
a 100 kw. are but did not 


fused 
furnace 
working if 
Schott 
quart2 


succeed in 
In Crenossen 


lens at the 


and 
exhibited a fused 
Paris Exhibition 
In 1901 Shenstone demonstrated at 
the Roval Institution his method of 
building up fused silica tubes by draw 
of rock erystal out into 
oxy-hydrogen blow 
faggot-wise 


ing pieces 
thin rods in the 
issembling these 
a platinum core and then fus 
in the blowpuipe 

Csermany, 


pipe 
round 
ing them together 

In 1903 Heraeus, in 
ipparatus of fused 
dropping rock crystal 
ibove 660° 


quart? 
(pre 
into 
heated inter 
flames, and 


exhibited 
made by 
viously heated 
an tube furnace 
nally by oxyv-hydrogen 
working the product in the blowpipe 

Shenstone s method was developed 
commercially by Johnson and 
Matthey. their organisation for this 


purpose being known as the Silica 


Syndicate 


This Company made 
notable improvements in the manu- 
facture of transparent fusions. Kents 
method of building up a bubble free 
fusion (Fig. 1) consisted in feeding 
rock crystal powder into the heated 
zone. The mass thus formed was sub 
sequently worked in the oxy-hydrogen 
blowpipe 

Heraeus’s process was developed 
by his firm, W. C. Heraeus, of Hanau, 
which has continued to develop the 
use of transparent silica apparatus 

All these (except Sir 
Charles Parsons’s) used rock crystal 
and produced a transparent glass-like 
tree from 


pi ocesses 


product —more or less 
bubbles 

Complete freedom from bubbles 1s 
difficult to attain owing to 
the fusion never becoming liquid 
Subsequent research by Day and 
Shepherd showed that silica does not 
become liquid even when superheated 
at a pressure of 35 atmospheres 

Numerous proposals have been 
made to eliminate bubbles by fusing 


extremely 
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silica in vacuo, with or without a 
subsequent compression of the plastic 
fusion, In 1904 and 1905, Bredel, in 
Germany, patented a process of fusing 
in vacuo and allowing the fused mass 
to flow into an evacuated mould, or of 
fusing from below in an evacuated 
furnace In 1906 Wingrens, of 
Pasadena, Cal., patented a process of 
fusing in vacuo, and then subjecting 
the plastic fusion to gaseous pressure 

In the same year Day and Shepherd. 
of the Carnegie Institution, Washing 
ton, described the production of 
transparent silica plates by fusing 
rock crystal in an electrically-heated 
graphite box at 2,000° C., followed by 
further heating at 1,800° C., under a 
gaseous pressure of SOO Ib. In 1907, 
Ludwig Bolle, in Germany, patented 
a process of silica fusion in a tubular 
furnace, the fusion being extruded by 
mechanical or gaseous pressure 

The inherent difficulty of fusing 
pure silica les in the fact that, at the 
temperature of fusion, silica reacts 
with practically every known refrac- 
tory material. except the refractory 
metals--platinum, iridium, ete., the 
cost of which 1s prohibitive, except 
for small scale operations 


Two Important Steps 

In 1902 two important steps were 
taken. In the U.S.A. Elihu Thomson 
patented a method of forming articles 
of fused silica by a process similar 
to that of Sir C. Parsons, but work 


Siding door for escane 
of tard 


Fig 3. Method of fusion by means of 
electric furnace 
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ing at atmospheric pressure Thom 
sons heating core (hig. 2) was of 
carbon or graphite and was so shaped 
as to form the mould or core for the 
ullumate product, ie. fusion round a 
rod produced a tube of silica-—a basin 
shaped heating core produced (or was 
intended to produce) a silica basin 
The carbon core, surrounded by the 
sand to be fused, was electrically 
heated (the electrical data were not 
disclosed in the patents) until the sand 
in contact with the core was melted 
to the required thickness. The current 
was then cut off, the fusion allowed 
to cool, and the fused mass mechaniw 
ally separated from the cold core, of 
the core was burnt off by excess of 
OxVgen 

In this country R. S. Hutton, of 
Owen's College, Manchester, who had 
previously worked with Moissan in 
France on the are furnace, inde 
pendently developed a very similar 
process 


Wallsend Experiments 


As a result of Lord Rayleigh’s in 
vestigations experiments were started 
at Wallsend in 1903, with the object 
of developing, if possible, a commer 
cul method of fusion by means of 
some form of electric furnace 

By working at a much higher tem 
perature than Thomson and Hutton 
and by carefully regulating the tem 
perature, it was possible not merely 
to bring the whole fusion to a state 
of substantially uniform plasticity, but 
also so to regulate the interior gaseous 
pressure (due to CO and silica vapour 
formation) that the fusion remained 
se parated from the core except at the 
relatively cool extremities of the core 
Under these conditions there was no 
further reaction between silica and 
carbon, and the fusion could be blown 
up in situ into moulds surrounding 
the fusion (Fig 3 

A little later it was found that the 
core could be withdrawn altogether 
from the fusion and the fusion itself 
removed from the furnace More 
over, the fused mass—in the form of 
a large tubular sausage—was found to 
retain its plasticity for a considerable 
time, due to the heat insulating effects 
of the untused sand which adheres to 
the fusion. In consequence of this 
the fusion could be drawn into tubes 
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pe 


Fig 4. Horizontal furnace for fusion 
and removal of plastic mass for shaping 
after removal of core. Bottomley and 


Paget's patent 


or blown out into moulds, or pressed 
or rolled, without reheating (hig. 4) 
Later researches by other workers 
have shown that the change from 
crystalline quartz to amorphous silica 
14707 4 that melting 
, and that the pasty 
between 


begins al 
begins about 1,650 
condition i reached at 
1,750° and 1,800" ¢ 

The material produced by drawing 
blowing of sausage of 
fused silica sand ditlers from the pro 
ducts of Elihu Thomson and Hutton, 
in that the spherical bubbles of the 


former processes are drawn or spread 


pressing a 


laminations, so 
material has a grain This 
characteristic change of 
appearance The high lustre on the 
inside of blown fusions has a practical 


out ito threads of 
that the 


results in a 


use in the case of clectric and gas 


liehting bowls--it has also been used 
work 


important 


for 

Ihe first exhibition of 
vitreous silica ware or “Vitreosil” was 
made by the Thermal Syndicate at the 
Exhibition of These 
only exhibits (except those 
shown by Johnson and 
disas 


British 


Brussels 
were the 
of platinum 
Matthey) which 
trous fire which destroyed the 
Section 


survived the 


Principal Properties 

The principal properties of vitreous 
make it valuable in the 
allied industries are as 


which 
and 


silica 
chemical 
follows 


(1) Chemical Resistance. Vt is un 
affected by halogens and acids regard 
less of temperature or concentration, 
with the exception of fluoric, hydro 
fluonc and phosphoric acids The 
last affects the material only at high 
temperatures, and it as therefore 


possible to concentrate phosphoric 
acd successfully in vitreous silica 
vessels, and for all ordinary purposes 
they can be used with this acid. Strong 
alkalis react with it, but it is almost 
unafiected by water and therefore 
usetul in preparing distilled water of 
very high purity, for example, for the 
preparation of fluorescent materials 


(2) Homogeneity. It 1s thoroughly 
uniform and homogeneous, free 
from the addition of any fluxes or 
other foreign material, and therefore 
remains constant in physical and 
chemical characteristics Where the 
article possesses a glazed surface the 
glaze is formed by the fusion of the 
material itself and ts not an added 
superficial layer liable to spall or 
craze. It as definitely part of the 
article and therefore has the same 
characteristics 


(3) Impermeability It is not per- 
meable to gases under ordinary pres- 
sures even at high temperatures, with 
the exception of helium and hydro 
gen. always provided that no devitnifi 
cation has taken place 

(4) Low The coethcient 
of expansion silica 
extremely small, the exact figure being 
GO Le 1-17th that of 


Expansion 


of vitreous 


about 
vlass (Fig. 5) 
The relative linear expansion of 


-itreosil compared with that of some 


‘ 


Mard Glass 


Piatinum 


€ 


eft Glass 


jena SY 


fused Silica 


Chart comparing various coeffi 
drawn to propor 


Fig. 
cients of expansion 
tionate scale 
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other well-Known maternals shown 
in the following table 


per 
Vitreom 
Nickel Stee Inver Ni 
Porcelam Berlin ile 
Glass. Chemica 
Glass, lena uous” 


Chiefly in consequence of this low 
expansion, it may be subjected to 
sudden and extreme temperature 
changes or shock without danger of 
breakage. This remarkabie property 
can be demonstrated by dipping 
small red hot articles of vitreous 
silica into cold water without crack- 
ing or injury 

(8) Resistance to Heat Although 
Vitreous silica is extremely refractory, 
it has a tendency when subjected for 
long periods to a very high tempera- 
ture to become brittle, and to change 
its physical characteristics. This, of 
course, 1 due to reversion from the 
vitreous to the crystalline state 

It may safely be used at tempera- 
tures up to 1,100° C. under ordinary 
working conditions and it may be used 
for short periods even up to 1,350° ¢ 
In addition, it can be used indefinitely 
up to 1,350° C., provided the tem- 
perature is maintained above 300° (¢ 
This enables it to be used for sighting 
tubes for optical pyrometers tor 
furnaces which are in continuous 
operation. It is also successfully used 
for protection tubes for  thermo- 
couples, with which rapid readings 
may be taken up to about 1,700" (¢ 
This, taken in conjunction with its 
non-porous nature, renders it superior 
to other materials which have been 
suggested for the purpose 

(6) Electrical Characteristics. Pure 
fused silica possesses unique proper- 
ties as an electrical insulator For 
example, the resistance at ordinary 
temperatures is over 200,000,000 


megohm-cm for the translucent 
material and tor transparent fused 
silica the value is even higher The 


dielectric properties. high breakdown 
value,over 10 KV per mm. at ordinary 
temperatures, low power factor, of 
the order of O1 per cent., also show 
it to be in the highest class of insula- 
ting materials, the latter as regards 
minimum power losses at high fre- 
quencies. It is much superior to porce- 
lain and other substances in withstand- 
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ing high frequency discharges at high 
voltages as shown by the fact that a 
translucent fused silica insulator | in 
thick showed no rise of temperature 
when subjected to peak voltages of 
5000-6300 at 22.700 kiloeveles tor 
1 min Porcelain heated up to 112 
€. and cracked after 10 min. at 4,200 
kilocycles It also maintains its 
insulating properties over a wide range 
of temperatures 


BIRLEC LTD. 


W' have receaved from the above 
company revised catalogue No. 89 
dealing with Vertical Forced Au Curcula 
tion Furnaces. The booklet is extremely 
well illustrated and gives some interesting 
cross sections of installations 
Reference ts made to heat treatment up to 
TOO ¢ The principle of forced air cit 
culation in relation to a specially de 
veloped centrifugal fan ws outhned There 
is a description of a Charge Progress 
Recorder which ws designed to enable the 
operator to know when the charge itself 
as distinct from the furnace has reached 
the desired temperature. This 1s recorded 
automatically 

In addition, their leaflet, “Large Batch 
Type Heat Treatment Furnaces” 1 also 
ivailable, in which reference ts made to 
horizontal batch furnaces and vertical 
batch furnaces covering heat treatment 
carbonising, vitreous enamelling, light 
illoy treatment, heavy heat treatment 
bright annealing and nitriding 

Both leaflets are available from Birlec 
Lid. Tyburn Road, Birmingham 24 


INDUSTRIAL PYROMETERS 


W'! have received a leaflet from the 
Industrial Pyrometer Co. Ltd. 29 


Victoria Strect, Birmingham 1. deserb 


ing their range of industmal pyrometers 
They include wall indicators with both 
i 6m and 4m wale interest 


their Industrial Gaalvanometer, in which 
they make use of i recently developed 
illoy steel possessing an extremely high 
nagnetic flux density 

These mdicators are fitted with scales 
which imndividdually produced ind 
have calibration lengths of 4 in. 6 in 
ind & in 

Ther Industrial Thermocouples are 
described for runecs up to 1 
ha ¢ or 14007 ¢ for continuous use 
In iddition there are special test 
Thermocouples listed as immersion types 
nd surface contact types 

I hus leaflet avatiable on athon 
to the firm 
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“MODERN DEVELOPMENTS 
METAL FINISHING” 


—A SYMPOSIUM 
TO BE PUBLISHED AUTUMN 1950 


AUTHORS 


A. OLLARD (B.N.F.M.A.) 
A. HOLDEN (The Pyrene Co. Ltd.) 
F. HENLEY (W. Canning & Co. Ltd.) 
F. HIGGINS (Magnesium Electron) 
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H. LAITHWAITE (Radiation Ltd.) 


PRICE 5 - POST FREE 
RESERVE YOUR COPY NOW! 
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| INDUSTRIAL FINISHING | 
| Arrow Press Ltd., 27 Mount Park Road, Ealing, W.5 
Telephone: Perivale 9409 


THE INDUSTRIAL FINISHING 


YEAR BOOK-—1950 


Covers practical matters in 


VITREOUS ENAMELLING 
ELECTROPLATING 
GALVANIZING 
STOVING 
PAINT 


232 pages of technical information. 
40 tabulated Data Sheets. 


Issued free to subscribers, but many organisations need extra copies 
A few available at 126 post free 
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Appatater 
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George Wade A Sen Led OF 
Apparrillage Electrique D 


Tiniot 


MISCELLANEOUS 


Compary t 
& Colman Led SM CG Chemeca 


Enaglish Lovering Pochor 


N Alfred Regout 
Holland OF 


Holland 


Laumans 


Gibbons (Dudley! Lid OF CPG Larer 


Tiles Led 


Richards 


KEY 


For type of ln read as follows : 


RADIANT HEAT GLAZE DRYER 


interesting development has been used hot air system Ihe 
pa 
4 an infra-red gas-fired glaze drying ts provided by «ia Bratt Colbran industrial 


radiant heat 


plant which was supplied to Oy Arabia units. It has a gas rate of 600 c. TL per 
Ab. Helsinki. It is shown in the illustra hr and was built to the specification of 
tion and has a drying time of 2-3 min Neil and Spencer Ltd, Station Road 
in place of 30 min. by the previously Leatherhead, Surrey 


Infra-red gas-fired 
glaze drying unit 
built to the specifi 
cation of Neil and 
Spencer Ltd. and 
incorporating six 
Bratt Colbran indus 
trial units 


George Wade & Son Lid SM On “ ‘ ‘ pat 
N V. Gloedampen 
Be 
Reckst ‘ 
it 7 
Bricks 
M 
SE Straight Electric 
For twels read as follows ; 
Blectricity 
CG Cuy Gas 
CPG Clean Producer Gas 
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The Markets for Pottery 


by 


BERNARD HOLLOWOOD 


More than anything, at the present time, the pottery industry in Britain 

needs the advice and service of an export trade promotion authority, 

states the author of this article. He contends that a huge, world-wide 

trade exists, and that a large measure of that trade could and should 

belong to Britain. The arguments developed are mainly directed to 

British manufacturers, but their significance are not without considerable 
interest to all overyeas readers. 


A LTHOUGH the pottery industry the order books are as full as they 
é is likely to be the last of Britain's were three or four years ago, or that 
exporting industries (with the possible the markets sul buy as imdiscrimi- 
exception of whisky) to experience nately as they did then, but the demand 
that chill feeling of fear and doubt for British pottery overseas ts still, at 
which signals the transition from a the beginning of 1950, much greater 
sellers’ to a buyers’ market, it is by than the supply And the supply ts 
no means unprepared for the shock about 40 per cent. of total production 
Ihe wonder, to most people con the other 60 per cent. of undecorated 
nected with the industry, is that the or “utility” ware being retained for 
sellers’ market has lasted so long the home market 
As soon as legitimate trading was Let us take a look at the position 
resumed after the war the murky in the world’s markets before the war 
itmosphere of the Potteries ot In 1937, the world’s export trade in 
North Staffordshire became thick with pottery was shared by Japan (36 per 
woe! ul forecasts The sellers’  cent.), Britain (32 per cent.), Germany 
market said the experts will last (18 per cent.), Czechoslovakia (11 per 
‘Ww months, a vear at most cent.), and France (3 per cent.). Other 
depression will begin to countries—-Italy, Poland, Sweden 
n the industry as ut did after the the United States--exported in 
vorid wat It will take Japan mall quantities 
hitthe time to The growth of Japanese trade in the 
competition inter-war years was phenomenal. § It 
had mushroomed from almost nothing 
to make Japan easily the largest of the 
Overseas Demand vorld’s exporters. In 1937 the Japanese 
Well, the expected did not happe exported 180 million tea-sets (mostly 
Four and a half vears ter the em of cheap grades ind neariy all 
of hostilities, the world’s markets decorated either in onental designs o1 
most of them stil clamouring for in imitation of Statfordshire products) 
British pottery Ihe fact that the and 25 million dozen of other table- 
manufacturers of bone china were ware 
able to increase their export prices by Almost everywhere in the Common- 
10 per cent. when the pound sterling wealth, in Europe, in the United 
was devalued last September 1s sufh States, these wares were ousting the 
cient proof. This does not mean that British They were very much lower 
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DUCTING 
SHEET METAL WORK 


FOR THE 


POTTERY INDUSTRY 


BY 


STEWARTS (Hantey) LTD 


NEW HANLEY 


PHONES - STORE-ON-TRENT 5161-2 


POTTERY KILNS 
SUITABLE FOR STUDIO AND SCHOOL USE 


a" 


Brief particulars of two standard sizes 
are as follows 


(a) Maximum Temperature !,250 C 
Rating |2 kw. internal Dimensions 
lft. 2in. wide by I ft. 4in high by 
2 ft long 

(b) A modification of kiln (a) suitable for 
the firing of statuettes and other tall 
ware. Provision is made for accommo 


Gating three sheives for car ng 
smaller ware The s of this ki in is 
in. wide by I ft. 7 in. higt by 2ft 
long 
We manufacture all sizes of kilns to 
customers specific requirements, but the 
two mentioned above have proved to be 
the most suitable and economic designs 
sse 


school 


Piease send for detailed information and 
prices 


JAMES ROYCE ELECTRIC FURNACES LTD. 


Sir Richards Bridge, Walton-on-Thames, Surrey Telephone 


on-on-Thames 206 
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in pree and their quality, though 
much inferior to Staffordshire’s worst, 
was rapidly improving. After 1932 the 


Japanese pottery industry was 
organised as a cartel under Govern- 
ment supervision, production and 
export quotas were fixed and prices 
and grades were standardised And 
these changes proved extremely 


successful-—-right up to Pearl Harbour 
Japanese Competition 

In 1945 the Japanese ceramic indus 
try was in a very sorry state. Its pro- 
duction had been destroyed by the war, 
its workers had been dispersed, its 
overseas selling organisation was 
broken up, and its goodwill was at 

Reconstruction was slow, although 
the MacArthur administration en 
couraged the revival of potting as a 
safe” occupation Now, it 
the Japanese potters are once again in 
their stride; their goods have appeared 
in many of the old markets and have 
already made considerable headway 
in the United States and Canada. It 
can only be a matter of time before 
this threat to British trade 1s as strong 


seems, 


as im pre-war days 
Recovery in Germany and Czecho 
slovakia has been slower, but the 


latest reports tell of steadily rising 
production, the modernisation of 
factories and a resumption of export 
trade 

The important development 
over the past decade been the 
rapid rise of the United States pottery 
industry Before the war America 
produced about as much pottery as 
Great Britain, but most of this 
ibsorbed by the home market 


most 
has 


Was 
vust 


and very little contpeted elsewhere 
with British wares During the war, 
however America was the only 


war ld tw 
equipment 


country the improve its 


potting plant and 


American Expansion 

A report of the United States Taritl 
Commission (War Changes in Industry 
Series, No expan 
sion was achieved the dispropor 
has 


1944) shows how 


tion between demand and supply 


been household chinaware 
than in 


because of the 


greater in 


hotel! china and earthenware 


ilmost exclusive pre 


war dependence on imports tor house 
hold china \ incentive 


great 0 
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expansion of the domestic household 


china industry was offered. In contrast 
to the hotel ware and earthenware 
branches, no unused capacity was 
available, because the potential capa- 
city for household china production 
was largely in the hotel china plants 
and the Government had called on 
these facilities for military supplies.” 
The result was that domestic produc- 


tion of household china increased 
rapidly, and the pace was quickened 
afier the war 


Today the American pottery industry 
is largely on a mass-production basis 
and the economics inherent in this 
system are such that in spite of the 
higher wages of American pottery 
workers costs and prices have been 
brought down very considerably. By 
the time that British pots have sur- 
mounted the American tariff they are 
usually at a disadvantage in price 
against all competing wares. That they 
8, Of Course, a 

which is still 


contrive to sell easily 
tribute to their quality 
pre-eminent 


Beauty and Strength 

Bone china js a peculiarly 
material, a china of great beauty, 
translucency and strength Most of 
it as produced in the Longton district 
of the Potteries at more thar one 
hundred factories. English bone china 
has enjoved a high reputation in the 
world’s markets ever since the days of 
the pioneer Spode Before the war 
(1938) it accounted for only about 
one-tenth of Britain's pottery exports 
with a total value of £424,000; today 
overseas sales of bone china stand at 
nearly t3 million a vear or more than 
one-seventh of the pottery industry's 
contribution to the export problem 
And here “pottery industry” 1s used in 
its Widest sense to include glazed tiles, 
elec 


British 


sanitary ware, electrical ware, 


trical porcelain and all tablewares 


Two Important Changes 


There have been two 


important 
changes in the direction of this trade 


went to Australia 
now the figure 1s 


In 1938, 26 per cent 
and New Zealand 
only 1S per cent. In 1938, the United 
States took IS per cent; now it takes 
22 per cent. Thus the diversion has 
been at the expense of the southern 
Dominions and to the advantage of 
America 
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In the short penod it is also, of 
course, an advantage to a Britain in 
pursuit of elusive dollars, but the 
china manufacturers are far from 
happy about the longer view They 
are afraid that continued neglect of 
old customers in the Dominions will 
eventually drive them to seek supplies 
elsewhere-—-as indeed already 
happening to some extent in Australia 

The loss of valuable goodwill must 
be balanced against an immediate gain 
in dollars, which may or may not be 
permanent. Can the bone china trade 
hold its American market? Will the 
American housewife continue to buy 
British against low-priced competition 
from Japan? And how long will she 
buy imported china in preference to 
domestically -produced earthenware 
and semi-porcelain’ Only, it is said, 
while the United States avoids reces- 
sion or depression and wages and 
employment are good 

On the other hand there 1s no doubt 
that the bone china market in America 
could be greatly expanded It wa 
commodity without any serious rivals 
so far as quality is concerned, and it 
would enjoy a vastly increased sale if 
this quality were more widely appre- 
ciated. Unfortunately the bone china 
manufacturer js a relatively small unit, 
ill-equipped to tackle the necessary 
and expensive work of peddling the 
ware throughout the forty-eight States 

Britain’s export trade in pottery (and 
this time we mean china and earthen- 
ware) has always been in a compara- 
tively few hands; more than halt the 
total trade is done by ten large firms 
out of about one hundred engaged in 
exports--and nearly all of these ten 
ire primarily manufacturers of 
earthenware. The lesson is an obvious 
one; there jis an urgent need for some 
new form of export promotion 
organisation in the bone china section 
of the industry. Individually the firms 
are quite incapable of opening up new 
trading territories In co-operation 
the task would not be bevond them 


Criticism and Defence 

It is as well to admit here that 
opimons differ in this matter —as they 
have always done. One important crit: 
of the British supply system to. the 
United States is Mr. Neville Blond 
United Kingdom Trade Advisor in the 
United States Mr. Blond beheves 
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{according to a recent Board of Trade 
Journal article) that British pottery is 
not getting the kind of distribution ut 
needs, that there is a marked tendency 
tor sales to be confined very largely 
to the eastern states and particularly 
to New York; and that this ts a mis- 
guided policy since the ignored Middle 
West has a potential buying power at 
least SO per cent higher per capita 
than New York and will become a lost 
market unless it is afforded better 
treatment in the near future 

All this, however, is energetically 
refuted by the United States import 
agents who maintain that the coverage 
achieved by their salesmen is high, 
wile and handsome Clearly both 
sides to the controversy cannot be 
wholly right, and the chances are that 
Mr. Blond aims too high while his 
detractors aim too low 

It may well be that the problem of 
ploughing and sowing the American 
market thoroughly with good propa 
ganda and salesmanship is too big for 
the pottery industry, that to spread 
their resources too thinly over a vast 
terrntory would be less advantageous 
in the long run than to plough 
thoroughly in selected localities. But 
so far there has been no conscious 
planning of distribution or promotion 
for the industry as a whole, and no 
enquiry has been conducted as a basis 


tor any such planning 


Comparative Export Figures 

The problem of distribution applies 
with equal force to the earthenware 
section of the industry which now 
earns nearly nine million pounds a 
year with its exports The table on 
page 194 shows the value of earthen 
ware exports for the two years 1948 
and 1948, by countries 

It will be noted that Canada has 
now ceased to be the principal market 
for British earthenware exports and 
that its place has been taken by 
Australia 


A Solid Basis 

On the subject of exports the 
Pottery Working Party was not par 
ticularly helpful In its report it 
confined its remarks to a number of 


lukewarm recommendations 

Export efficiency could be pro 
moted to some extent by lessening 
or renoving those export ‘mysteries’ 
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To Fire 
British West Africa 
South Africa 
India, Pakistan 
Australia 
New Zealand 


( anada 

Other British Countries 
Norway 

Denmark 

US.A 

Brazil 


Argentina 
Other Foreign Countres 


Totals 


(insurance, taritls, packing, etc.) which 
seem to add to the perplexities and 


risks 

“In the interests of export trade 
their production (the manufacturers 
should be helped im every way 
possible building licences, machinery 
priorities, business visits overseas, and 
so on 

Nevertheless, we urge the Federa 
tion (Pottery Manufacturers’) to do 
their best to set up a co-operative 
export merchanting service to develop 
markets yn which the small producer 
has a chance to retain an. export 
trade 

It made the mistake of dealing with 
the export problem as a purely tem 
porary quest for dollars and fixed its 
target very litthe higher than the pre 
war capacity of the industry Yet 
this is an industry fully capable of 
enormous expansion, one ol the ftew 
industries in Which Britain has real 
ridvantawes overt ill her competitors 

These idvantages will be ftamnliar 
to most readers, but it is as well to 


ecord them 


supplies of first-rate raw materials 
%. Its eoods have one of the highest 
veal lh for A ofanyv expor 
industry and theres 


cheap transport charges 


4. A lone tradition of potting and a 
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1938 1948 
44,103 218,750 
3,99) 82.001 
147,584 792,102 
42,039 168.624 
348,257 2,248 868 
148,244 470,129 
$27,271 1,824,858 
100,561 $67,217 
29 998 39.674 
44,426 19.64] 
215,022 876,106 
34,003 114,400 
108.769 417.527 
205,530 847,557 


#1.999.799 £8.687.454 


fine reserve of skilled labour with 

real experience and know-how 

§ Expert designers, chemists and 

engiicers 

6. The goodwill of every important 

market 

On this solid basis it should not be 
difficult for the industry to rise to a 
position of complete supremacy in 
world markets, vet before the war 
countries with fewer national or 
acquired advantages were already 
abreast and beginning to draw ahead 
It would seem that too many of our 
manufacturers then regarded the 
export trade merely as an outlet for 
goods difficult to dispose of at home 
When they sold abroad they tended 
to sell almost exclusively to the 
English-speaking world —as though the 
barrier of language was not really 
worth the trouble of surmounting 

For example, Britain supplied only 
XS per cent. of the pottery imports of 
Europe as against SO per cent by 
Germany and 31 per cent. by Czecho 
slovakia only 34 per cent of the 
imports of Africa, a continent largely 
under British control or influence, 
only 13 per cent. ol Asian imports, 
igainst 77 per cent. by Japan; and 30 
per cent. of Latin-American imports, 
against 33 per cent. by Japan and 
>7 per cent. by Germany 

For Britain to hold only 32? per 
cent. of the world’s trade in pottery 
is not good enough, when it could, 
without undue work or difficulty be 
stepped up to 50 per cent. More than 
anything at the present time the pottery 
industry needs the advice and service 
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of an export trade promotion 
authority. It needs to know what are 
the precise requirements and demand 
schedules of those markets which 
have so far been largely ignored, it 
needs an export organisation that will 
relieve the manufacturer of the 
“mysteries” of shipping, tariffs, insur- 
ance and so on and enable him to get 
down to the urgent task of expanding 
production 

The trade is there to be had; it 
could and should be Britain's 

(Reproduced by permission of 
British Production) 


“GRAFTON” STAINED GLASS 
KILN 


WE have received information from 
The Applied Heat Co. Ltd, Elec 

furn Works, Watford By-Pass, Watford 

Herts, on one of their new kilns 
Considerable advantages are claimed for 


The “Gratton” stained glass kilr 
Model SGC 2 


the use of electrical firing in place of gas or 
solid fuel for stared glass Ihe burning 
of the glass requires cxact control of the 
heating conditions and an even tempera 
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ture and accurate radiant heating falling 
umformly on the trays, together with an 
ability to vary the working temperature 
casily, are most important 

When kilns fall short of these require 
ments, trouble occurs. In addition, the 
chamber atmosphere must not be contami 
nated with products of combustion, par 
ticularly the oxides of sulphur The Graf 
ton electric stained glass kiln ws designed 
specifically to eluminate these defects, and 
the Model SGC? is shown here. It is 
claimed that the operator can take advan 
tage of the full capacity of the trays with 
no risk of unequal heating and no sulphur 
contammation, tis also clarmed that this 
electric hiin costs considerably less to run 
than its gas firing counterparts, anc in one 
set of figures the saving over twelve 
months was claimed to be 40 per cent. per 
annum 

The booklet describing this new kiln is 
available from the firm and = gives 
dimensions and ratings together with 
approximate shipping particulars 


VISCO DUST COLLECTORS 


\V' have received 4 leaflet No 
469 >. from the Visco Engineering 
Ltd Stafford Road Croydon nm 
which thes describe Dust 
Collectors for tool and cutter grinders 
surface grinders, cylinder grinders, fett 
ling machines and polishing machines 
They are particularly designed for use 


hye 


im factories using uheels to 


collect light airborne dust given off from 


grinding and polishing machines 

The units can be supplied to deal wit) 
either hard or soft materials, abrasives 
ubbert shestos ind on 
Basicall COMprise i sheet 


tubes 


Palladium. ire 
lets published by th Platinum Meta 
Division of the Mond Nickel Co. Ltd 
Sunderland Hon Grosvenor Street 


Wl, dealing the use f Palladium 
is preci us weiicry eta here 


a short introduction outlining the history 


ind origin of this me 


its use in the jewellery trade 


tal and a résumé of 
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itreous 


Knamels 


Composition and Application Methods 


Part | 


by 


Mr. S. HALLSWORTH 


(Metal Porcelain Limited, 


A course of lectures on Modern Developments in Metal Finishing was recently 
held at the Northampton Polytechnic, London, and the following contribu- 
tion is reproduced by arrangement with the Polytechnic and the author. 


briefly 
“glass 


Vite OUS enamel may be 
but aptly desernbed as 
metal That i something 
to emphasise as far as 
industry 1s 
ditlers trom the 
paints in that it 
is entirely Consisting of 
glass fused on metal at 750° to 850° (¢ 
it will withstand much higher tempera- 
tures than paint without burning off 
r discolouring It as, an 
abrasion 
attack 


fused on 
which we try 
the vitreous 
concerned It 


enamelling 
ordinary enamels orf 


general, 


more resistant to weather 


ing and chemical 


Raw Materials 
The raw materials 
divided 


issifications i.¢ 


used in manu 
into three 
retractories 


these 1s 


facturing may be 
mam cl 
fluxes and 
added at a later stage, colours, floating 


opacihers lo 
agents and electrolytes 
Ihe refractories include such 
and clay 
part of 


materials as silica, felspas 
which contribute to the acidic 
body to the 


borax sodium 


the melt and give glass 


The fluxes 
carbonate 


include 
crvolite potassium oO 


sodium iitrate barium carbonate 
mine oxide, etc. which are 
character and react with 
refractories to tort the 
The opacihers are compounds added 


white and 


basic in 
the 
glass 
to the glass to give it the 
Opaque appearance, such as, tin oxide 
oxide and 


opacifiers 


zircomum 
The 
some of the 


such as 


oxide 
onde 
refractory but 


antimony 
are quite 


secondary of ones 


and fluospar are fluxes. It 
impossible to deal with all 
materials used in the manu- 
vitreous enamels but it may 
to discuss the major 
is the most 
ceramic 


cryolite 
would be 
the raw 

facture of 
be interesting 
materials. Silica 
important ingredient the 
industry, and silicon, next to oxygen, 
is the most abundant element found 
in nature. It occurs as quartz, flint, 
and 1s also present in other 
such as felspar, clay and 
silicofluoride. Its use is to 
durability and resistance 
properties. It has a low coefficient of 
expansion and increasing the silica 
content of an enamel reduces its co 
efficient of expansion 

elspar is the 

material, 
Norway, 
ind ¢ 


sand, etc., 
materials 
sodium 

give hody 


most commonly 
deposits are 
Sweden, Italy, 
inada. Corn 
rock con- 


and also 


occurring 
located in 
Russia, America 
wall stone is felspathic 
taining telspar, quartz 
alumina in excess of the true felspar 
ratio. This occurs in large deposits 
in Cornwall but the enamelling 
industry use mainly Scandinavian 
felspars because of the absence of free 
quartz) and Felspar is of 
vreat importance in vitreous enamels 
since it introduces the silica in a form 
which as readily It introduces 
i cheap form and is the 
principle introducing 
ilumina to. the The alumina 
is particularly desirable because of tts 
high The 
theoretical composition of the potash 


alumina 


tusible 


potassium in 
means ot 
batch 


coefficient of expansion 
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feispar ts K.O ALO... 68:0 

Clay 1 mainly used as a floating 
agent in the milling of the enamel 
Enamel clays in general are fatty 
clays, selected for their ability to hold 
the finely ground enamel frit particles 
in water suspension so that they wall 
spray and dip evenly They usually 
have ball clay characteristics 


The Fluxes 

Borax is gne of the most active 
fluxes and principal ingredients used 
in enamel manutacture It is mineral 
or prepared compound with the fol- 
lowing composition 163 per cent 
sodium oxide, 365 per cent. boric 
oxide; and 472 per cent. water. Prac 
tically all sources of borax are in 
California. It has a low melting 
point and accelerates the rate at 
which the enamel is brought into a 
uniform molten state. It imparts 
lustre, strength and assists in obtain- 
ing deep brilliant colourings 

Dehydrated borax contains rela 
tively no water or crystallisavions 
having a composition of 308 per cent 
sodium oxide and 692 per cent. boric 
oxide. The dehydrated form is gain- 
ing popularity by reason of the 
absence of water of crystallisation 
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reducing iuvel consumption during 
melting 

Sodium carbonate or soda ash ts an 
active flux and ws also a powertul 
agent for increasing the coefhcent of 
expansion of enaniels 

Sodium and potassium nitrate are 
used mainly as agents to 


prevent reduction of easily reducible 


compounds in the batch during smelt 
ing Antimony oxide is easily 
reduced and allowed to go into 
solution its opacifying power 1s lost 
Potassium nitrate has similar action 
to sodium nitrate in the smelt 
although it 1s claimed that the potas 
sium oxide has a beneficial effect on 
the subsequent fusing. It is also not 
dehquescent whereas sodium nitrate 
is, but the latter is often used by 
reason of the difference in cost 
Cryolite is a natural sodium fluo 
alumnate containing 128 per cent 
aluminium, 32.8 per cent. sodium and 
$44 per cent. fluorine. It os a strong 
flux and also a secondary opacifier 
Fluospar is a crystalline mineral 
containing approxunately 95 per cent 
to % per cent. calcium fluoride 
together with smal! quantities of silica 
and calcium carbonate As with 
ervolite, fluospar plays the double role 


Melter being emptied, and the molten glass quenched 
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of flux and secondary oOpacifier In the old days white enamels were 

Zinc oxide 1» used mainly in cast- made without antimony and were 
iron enamels althor gh small amounts called ‘eryolite whites.” They 
are incorporated in a number of sheet depended upon fluorine to give that 
iron enamel formulations. Its speci opacity They were milled with tin 
fe tunctbons are to increase fusibilits oxide and when we discuss milling 
improve lustre, contribute to opacity this point will be clarified Antimony 
and whiteness, reduce expansion ind oxide was introduced to give increased 
increase extensibility of the enamel opacity and as formulations improved 
film so the antimony opacified frits de 

veloped greater opacity 

Opacitiers About 20 years ago titanium oxide 

Antimony oxide plays a Vital part in began to be used in enamels mainly 
vitreous enamels as a Major Opaciher for wuts acid resistance promoting 
It 1s used in both sheet iron and cast properties without increasing the fusi- 
iron enamels and its opacifying eff bilitv of the enamel. In the old days it 
ciency has been increased over the a highly resistant enamel was required 
yeu it is. however, unusual to. the only thing one could do was 


increase the silicon content of the 


tins inumony present holloware to 
enamels, because in certain forms tt ts enamel which meant an increase in 
toxic and cannot be used Antimony fusing temperature It also created 
can also be introduced in the form of | more difficulties in the enamelling 
sodium antimontate process, but by using titanium one 
Antimon however being could add amounts of titanium to 
gradually replaced in certain enamels the silica without increasing fusibility 
by vzircontum and titanium oxides and, at the same time, increase its 
i think that we may perhaps discuss resistance to chemical attack In 


the differences in these two types ol 1942 it was found that ttanium in 

Tin oxide and antimony certain formulations had an opacily- 
oxide depend mainly on the insolu ing property The titanium oxide 1s 
bility of these materials in the glass dissolved during smelting but recry- 


opacihers 


» plant. embracing acid tanks, water rinse tanks 


Fig 2. Showing a typical pickling 
with constant running water to remove excess acid 
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Fig. 3 


stallises out of the enamel during tus 
ing, forming a precipitate which gives 
exceptionally high opacity Zur 
conium oxide functioned in the same 
wav but with totally different compo 
sitions. There major difference 
between those two types of opacifers, 
and the 


is a 


one depending on insolubility 


other on recrystallsation 

Zirconium oxide 1s an exceptionally 
good opacifier in a properly balanced 
frit Certain other constituents 
however necessary to the production 
of zirconium opacity, I go back 
and consider the cryolite or 
enamels which depended on secondary 
obtained 


are 


we 

whites 
opacifers, enamel was 
with fairly high 
tivity and opacity 
total thickness of O030 
mony enamels that 
down to 0023, and then 
developments of antimony 
it was possible to get better reflectivity 
with a thickness ol 


an 
degree oO} reflec 
probably with 
With ant 
probably came 
further 


enamels 


a 
a 


3, with 


and higher opacity 
something like 0 O18 

With the new type titanium enamels 
a high opacity can be 
obtained with a total enamel thickness 
of OO8 to O10 This lends itself to 


degree of 
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open annealin furnace 


the of one coat white 
enamel 
the thickness 
thereby improves it in respect to 


tance to chipping 


production 
on reduces 


and 


ground coat 


the 


enamel 


resis 


Adherence 

Cobalt 
medium 
most umportant 
to 


steel 


a color rine 
Its 


oxide used as 


is 


for cover coat cnamets 
ole in the enamellin 
siher 
the 

SOUTEE 


imfustry ts prom ence 


the ind enamel 
coating It 
wonder to the uninitiated that 
it invaria 


col 
white 


between 


is ilways ot 


a 
is 


d 


oured ground coi 


to 


used al enanciic 
sheet 
One 


sheet 


Ke 


the chief essentials of a 


ground 


oft 
enamel to 
adherence of the 
nd this property 
the 

to 
part 


ron coat is 


give the proper 
enamel to the metal a 
by co 
the 
it 
ol 


man 


governed 
Owing 


rh 


very largely 
balt 


relative 


is 
oxide content 


ly high 


cost oF ¢ 
common to 
this with the cheaper nickel 
ganese oxides Ihe cobalt 
cannot, however, be replaced 
without the the 


enamel to the metal 


repl we 
and 


practice 


oxnde 


entirely 


reducing sdherence 
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Quite a number of theories have 
advanced to the function of 
cobalt oxide in ground coat enamels, 
but none have been accepted as being 
entirely satisfactory Grunwold said 
that the coefficient of expansion of the 
enamel was brought to that of 
by the addition cobalt and 
metallic oxides Maver and 
suggested that cobalt silicate 
with the evolution of Oxy 
reaction was beleved to 
iron, making possible the 
contact between the enamel 
ron Tostman suggested the 
cobalt steel alloy theory, namely, that 
the cobalt oxide ts to cobalt 
which with The 
to adhere tena 
R. M. King 
is related to 
dendrites 
investigations 
den- 
the 


pro 


been as 


close 
ion of 
other 
Hay is 
formed 
This 
clean the 
intimate 
ind the 


is 


gen 


reduced 
alloys the tron 
was beleved 
to this 
believes that 
the formation 
which 


enamel! 
crously alloy 

idherence 
metallic 
xX ray 

appear to be alpha iron 
drites 


of 
from 
These 
vm a layer between 
enamel and the sometimes 
jecting quite tar into the enamel laver 
In this manner they aid the adherence 
it shown that enamels which ad 
here have this dendritic formation and 
which adhere 


ron, 


was 


those do not have not 


inlet of a conveyor type dryer. installed for certain types of holloware 


Whatever the 
phenomenon 


the 
small 


ot 


explanation 
nevertheless 
amounts of cobalt oxide produce good 


1s, 


adherence and a lack of it gives un- 
satisfactory results. To digress for 
one moment, it is possible with certain 
steels to eliminate the ground coat 
enamel, to do without cobalt and get 
reasonably good adherence: but that 
is a new development and is not in 
actual production in this country 


Composition 
The 


an enamel 
according to the 
is apphed and to 
Jewellery enamels 
a bright rich colour. They 
capable of comparatively 
easy polishing and must fuse at low 
temperatures with high fluidity and 
gloss 
Bath 
should 
resistance 
bath 
require 
Enamels 


composition of 
varies considerably 
metal to which it 
the finish required 
must have 


must be 


enamels 
i high degree of alkali 
withstand the action 
etc Enamelled signs 
be weather resisting 
certain kitchen equip 
ment must withstand the effect of 
culinary acids and enamels for hollo 
must be free from injurious 


and sanitary 
have 


to 


ware 


ot 
salts 
to 


tor 


wate 
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Chemacal Formels 


Fest Conststwents 


Silica 
Alurmina ALO 
Bors BO. 


KO 
Na © 


Onde 


Potassium 


Onnde 


urn 


Fluetine 
CaO 


Calcoum Onsde 


Raw Matervals 


Quartz, Sand, Felepar 


Choma Clay Fe spar 
Borax. Bore Acad 


Pot asaiur Carbonate Pot ase: wer Nitrate Felapar 


Barnum Carbonate 


Sedum 


Carbonate, Sodium Nitrate. Pelepar 


Cryelste. Fluerspar. Saxtrum 


Lamestome, Carbonate Fleorepar 


Magnesia MgO Magnesium Carbonate 
Cobalt Cobah Onnde 
Manganese Dion MnO Man Dron ide 


NO 
ZnO 
Sb 
TO 


ZrO 


Nickel! Oxide 
Zine 


Antimony 


Onde 


Titamea 


Zircoma 


materials and must have a_ high 
thermal shock resistance The co- 
efficient of expansion of the enamel 
must bear a relation to the co-efficient 
of expansion of the metal 

The composition of most enamels is 
complicated by the number of 
elements which it contains. It is 
formed by the fusion of a number of 
raw materials and the reaction of the 
various elements during the fusion 
process. The analysis does not, in 
itself, give all the information neces- 
sary to produce a satisfactory enamel 
| often liken it to a crossword puzzle 
in which the analysis gives the clues 
and the elements in the various raw 
materials are the alternatives. It 1s 
at the same time, rather interesting to 
note that elements exhibiting the same 
function in an enamel occupy neigh- 
bouring positions the periodic 


Tame 


Nickel! 


Zine Onnde 


Antimeny 


Zirconia 


Raw Baron 


Sheet 


Titans 


Onide 


ur Antimonate 


Onute 


Titanmum Sihcate 


Sodiuer 


Zirconmum Sibcate 


classification which does help the 
chemist in the compounding of 
enamel formule. Cobalt and nickel 
which give adherence to sheet tron 
ground coat occur together with iron 
in the periodic table. Potassium and 
sodium which are almost interchange: 
able in some enamels occur together 
Aluminium occurs between the bases 
and silica, a position which it holds in 
the enamels themselves Magnesium, 
calcsum, strontium and barium occur 
in the same group near sodium and 
potassium, and they react similarly 
in an enamel Tin, antimony and 
zirconium are closely associated in the 
table and in enamels they are again 
grouped together as opacifiers 

Table | shows the frit constituents, 
chemical formule and raw materials 
from which they are derived. From 
that it will be seen that there is 
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difficulty in assessing the analysis in 
terms of enamel and in finding the 
right raw materials to introduce into 
the enamel to give a correspondingly 
similar analysis That us the develop 
ment chemist’s difficulty Having 
completed the analvsis of enamel, he 
has to find the correct raw materials 
to use to give not only an analysis 
sumilar to the one which he has made, 
but an enamel with the same work 
ing and physical properties 

Table 2 shows the raw batch con- 
stituents or, What 6 commonly known 
is the enamel formule 

Table 3 illustrates frit Composition 
or analysis of the frit. One can see 
that the diflerence between the various 
enamels are more pronounced 
Sheet iron ground coat is shown with 
S| per cent. of silica, whereas the dry 
process, cast-iron enamel has only 


Ta Fe 

und 
Bor ‘ 
A t ‘ 
Fluorine 
Bar 
nude 
Lead nice iv 
Managanese Onxid 
N ne 6 
274 per cent. silica You will notice 
the absence of zine oxide in ground 
coat Sheet iron cover coat 6 one 


of the fluorine opacified enamels 


Enamel Manufacture 


We come now to enamel manutac 
ture and the necessity for fritting 
Ihe enamel which 1s received by 
enamel works 1s called “frit ind 
there are several reasons for fritting 

In the first place some of the chiet 
ingredients are soluble in water, and 
if a mixture of the various raw 
materials were ground with water 
and applied as an enamel, the soluble 
salts would rise to the surface of the 
enamel during drying thereby reduc 
ing the fusibility of the remainder of 
the enamel and spoiling the fused 
surface. Further, some of the most 
important constituents of an enamel 
lose a considerable proportion of their 
weight in the form of volatile gases 


when being converted into an enamel 
and if this expulsion of gases 
occurred during the brief period tn 
which an enamel is fused on to the 
metal, time would not permit of the 
interaction between the materials 
and would not proceed far enough to 
produce a glass free from gas bubbles 


Weighing and Mixing 

The raw materials comprising the 
batch are carefully weighed out and 
thoroughly muxed Modern mixers 
are large cylinders similar to concrete 
mixers, hexagonal cylinders or hort- 
zontal mixers The horizontal type 
is generally trough shape, containing 
a revolving shaft on which are 
mounted paddies or spirals to mix 
the materials 

A typical raw material mixer ts fed 
from the hopper at the top and dis- 


Conepos 
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stansum Lircomum Cast Iron Cast 
iv 
‘ 
i 4) 45 
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ay 
aw 
charged from the centre underneath 
There is a shaft running through the 
centre with suitable gears on which 


spirals are mounted. It ts allowed 
to run for 25 minutes 
thoroughly to mix the ingredients 

Ihe complete mixing of the batch 
is Very Important. Since the batch ts 
made up of refractories and fluxes 
the speed of reaction during smelting 
is dependent on a uniform mixture, 
ind since the rate of reaction 1s 
directly proportional to the surtace con- 
tact, the more intimate the mixing the 
more surfaces of contact exist between 
the particles of the flux and refrac- 
fores 


Smelting 

Smelting involves the melting to- 
gether of the raw materials entering 
the enamel composition until a fairly 
uniform glass is formed, the tempera- 
ture required being 1,050 to 1,250 
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( The physical and chemical 
changes taking place in the smelting 
of enamels are quite complicated 
The fundamental changes are how 
ever, the interaction of the acids and 
bases decomposition, fusion and 
solution. The exact nature and order 
of these changes, however, depend 
upon several conditions such as 
temperature, the combination of the 
raw materials and the agitation. That 
does not mean mechamecal agitation, 
but agitation caused by the escape of 
volatile gases. Quite often a furnace 
is used containing perhaps six, emght 
or more crucibles which are heated 
emptied, and then quenched. If how 
ever, it 1s a small batch of expensive 
material, it would be melted in 
individual crucibles in a small cru- 
cible turnace 


Quantity Production 


Where large quantity production 1s 
required specially designed smelting 
furnaces are used. There are several 
types of smelters in use but the two 
most popular ones are the tank and 
rotary types 

The tank type of furnace is of 
simple construction and consists 
essentially of a refractory box or tank 
with the bottom sloping to a point on 
one side, or in the centre, wherever the 
tapping hole 1s situated. They can be 
fired by coal, oil or gas, the flames 
and flue gases passing over the enamel 
hatch and radiated from the crown of 
the furnace. The batch is charged 
through a hole in the crown of the 
furnace and is levelled out by means 
of a take or rod through a port hole 
in the side 

The rotary type furnace consists of 
a steel cylinder bolted on to cast-iron 
end plates machined on the flanges 
which ride on four flanged wheels, 
these being rotated by an_ electric 
motor The drum is lined with high 
grade firebrick. This type of furnace 
is ol or gas fired 

Raw materials after mixing are con- 
tained in the hopper which 1s fed into 
the moelter When the volume 
decreases and the material becomes 
tacky. the melter is allowed to revolve 
which more intimately mixes the 
materials 

Fie 1 shows the melter being 
emptied and the molten glass being 
quenched The principal object of 


Min! 
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quenching to facilitate grinding 
It the molten giass were cooled 
slowly hard lumps would be formed 
which would be difficult to crush of 
to erind Ry falline into cold water 
the glass is shatte ed into small pieces 
which grind ymparatively easily 

Continuous types of smelter have 
been developed in which the faw 
materials, after mixed, are ted 
into hoppers and from there are 
passed into the furnace by a specially 
designed feeder mechanism Inside 
the furnace is a sloping bank on to 
which the materials fall As the mis 
ture melts so nt runs down the bank 
and down the floor of the furnace 
Auxiliary burners are on the sides of 
the furnace so that careful control of 
temperature can be regulated The 
molten frit is quenched with high 
pressure water alter which at falls 
into the quench tank It ws then taken 
from this tank by means of carriers 
into the rotary dryer through which it 
passes The frit ws dried by means of 
towns gas and it then falls on to the 
inspection table where any faulty 
ingredients can be removed It ws then 
taken by suction into a hopper and 
fed into bags or other containers 
ready for dispatch or use 


“DELANIUM” CARBON 
PRODUCTS 


DUPFERYN CARBON PRO 
Lip Springheld Road 
Hi. yes M ddlese. hay developed 1 


range Delanmn carmon products 
This material we to possess Cicep 
tonal properties of mechanical strength 
mion resistance refractoriness and 
controllable thern conductivity lypr 
cul uses aft for heat ecrachangers, the 
packing for absorption scrubbing. ds 
tillation and cooling towers, where coro 
ve igents if¢ em untered and As 
Delanium tiles for the construction of 


pickling tanks. reactoon chambers and so 
on where resistance to corrosion of 


primary consideration 


Be Watson. Mr Watson Sales 
Director of General Refractones Ltd... of 
Sheffield. was clected president of the 
Silica and Moulding Sands Asscociation 
st the annual general meeting of 
hers of the Association, held in London 
20th April, 190 
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Increased Efficiencies and 
Reduced Fuel Cost 


Through Seale Elimination and Scavenging 
in Boilers 


by 


A. WILLIAMS-GARDNER, B.Se.Tech. 


YE RY pottery engineer is only too 
¢ familiar with the recurrent troubles 
associated with the need for boiler 
shut-downs to clean out accumulated 
sludge and scale, while every pottery 
owner manager realises the 
cost in labour and fuel which results 
from boiler inefficiency and consequent 
By one means or 
it has always been necessary 
to deal with the efliciency 
caused by the formation of sludge and 
scale resulting from water hardness 
When it is realised that in. thick 
boiler scale increases fuel consump- 
tion by as much as 10 per cent. with a 
loss in efficiency of 
magnitude of the 
the adop- 


maintenance work 


another 
loss of 


corresponding 
steam raising the 
benefits obtained through 


i 


he _—» Rising Pipe lagged 


tion of sound water softening methods 
become apparent 

A common method of controlling 
the deposition of scale to some extent 
after introducing more or less expen- 
sive water-softening compounds, ts the 
practice of periodic (and often fre- 
quent) “blowing-down”™ of the boiler 
This is most wasteful of hot water 
and in any event only removes sludge 
which has accumulated near the blow- 
down valve. With a boiler pressure 
of 200 Ib. per sq. in, every 100 gallons 
of water blown down ts practically 
the equivalent of wasting 50 Ib. of 
good costly coal, not to mention the 
loss of the water itself and its content 
of excess softening compound. More- 
over, this method in no way reduces 
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the quantity of sludge and scale which 
invariably accumulates in parts of the 
hoiler distant from the blow-<down 
valve. Scale formation requires fre- 
quent shutting-down, opening-up and 
costly chipping of the internal parts, 
some of which, not being readily 
accessible, become neglected, give rise 
to over-heating, and ultimately bring 
about mechanical breakdown 


Proven Method 
A most ingenious and yet simple 


and imexpensive system which has 
proved itself in many hundreds of 
installations is that employing the 
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temperature existing in the boiler, the 
hardness is immediately 


temporary 
towards the 


precipitated and settles 
lower parts of the bouler 

Water in 
together with 
automatically 
moved through 


the bouler 
suspended sludge 1s 

continuously re 
thermo - syphonic 
action by way of a “nser pipe rising 
through the top of the boiler and 
leading thence to the B B.A. Dejector 
which is a small appliance completely 


this section of 


and 


self-contained and usually weighing 
about 4 cwt. Still through thermo- 
syphonic action the water passes 
through the BBA Dejector and 


Fig. 2 


BBA. Dejector Boiler Scavenger and 
Water Softener, a product of British 
Boiler Accessories Ltd, of 62-63 
Fenchurch Street, London, E.C.3. The 
operation of ths BB.A. Dejector ts 
shown in Fig. |, while Fig. 2 ts an 
illustration of a typical application to 
a Lancashire Boiler installation. The 
process of water softening 1 made to 
take place in the boiler itself at the 
temperature of the water in the boier 
which completion of both 
“temporary” and “permanent” hard- 
ness removal while at the same time 
removing old established scale which 


ensures 


mav exist in the boiler 
Feed water enters the boiler in an 
untreated state, when, by virtue of the 


BBA. dejectors fitted to six Lancashire boilers 
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boiler, Dut 
the BBA 
re-agent 1s 
in measured quantity, 
a needle valve into the 


the base of the 
passage through 
water-softening 


enters 
ing 
Dejector 
introduced 

controlled by 
now clean suspension-free water 


Multiple Filter Principle 


The BBA. Dejector is designed on 
the principle of the multiple filter 
giving tortuous path to the water 
circulating though 1 The filtering 
baffles separate out the sludge from 
suspension and precipitate it to the 
bottom of the apparatus As the 
purified water leaves the BBA 
Dejector it picks up the softening 
re-agent from the upper part in 
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the bouler 
ash only 
can be 


desirable by 


solution and conveys it to 
hus re 
a 


where 


went i usually soda 


special chemical 
used technically 
of the composition of the water 
with the 


within 


virti« 
hardness issisiance 
ihc the 
converts scaie forming salts into loose 
huis the 
whole process of thermo-syphonic ci 
culation ind 
ited Ihe 
start to finish 
blow-down 


of 


ind 
bouler, 


temp ‘rature 


sludge separates out ind 
precipitation 1s 
theretore, 
and 


ot sitnige called 


sludge 
repe 
from 


process 15, 
continuous 
the only 
for ws the periodic 
small quantities of boiling water from 
the Dejector 


apparatus appears to 


removal of very 


base of 


The 


proved itself in practice on all 


the 
have 


of boiler as a simple, practical and 
for the control 
and sludge formation in 
the makers claim with 
anple proof, that it ensures not only 
permanent cleanliness of boiler in- 
teriors without the pre-treatment otf 
feed water and the use of expensive 
boiler compounds, but also is capable 
of thoroughly already badly 
can, of course, be 
with, or in add- 
thon existing water sottening 
equipment with considerable advan- 
tage in the form of a corrective 
adjunct using sodium triphosphate 
and as a sludge extractor for remov- 
ing the precipitations from residual 
hardness 


inexpensive solution 
of scale 


ulers. and 


scouring 
scaled boilers It 
used in conjunction 


too 
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“HE bebruary meeting of the Road and 
Building Materials Section of the 
ety of Chermecal Industry 

cture hall of the Institution of Struc 
Engineers Mi ¢ Wart 
of the Group 
Robson 

ws and 


af Portland ind 
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vier 
pre sided ind 
paper « ntitled 
Applic 


read a 
fons of 
Alumina 
ements 

in introduction to 
Robson said that the 
Portland cement and high 
ouraged by cerment m 


his paper, Dr 
mdtures of 
cement 


inufacturers 


use of 
was cise 
inence of 

Yet, be 
the 


ny situation where perm 


Wa resistance required 


f the pe 


of controiime 


users were willing to 
ind disady intages that 
He hoped that 
wh described in the paper would con 


users that ! 


risas 
se of mixtures 
these nixtures should be 


1 there is 


I he special property of mixtures of Port 


land cement with high-alumina cement 


which attracts attention ts that any setting 


etween the normal set of the orginal 
mmstantaneous set can he 
addition of the 

\ particular 
¢ obtained in two wa 
the 


ib) with 


sctting time 


land cement as 


mor conmtituent 
reduction m setting 


ridding increasing 


Portland cement 
more gradual process than when 

iddition is made The type of 
the mixture and 
process is very complicated 
Consequently, although the characteristics 
of the individual cements may be known it 
is difficult, if not impossible, without actual 
trial to predict the behaviour of any two 
representative batches of cement when 
mixed ind allowed to set 

The paper included tables showing the 
mixtures made 
various conditions. In 


high-alumina cement to 
much 
the reverse 
set obtained varies with 


the whole 


gauged 
COMpressive strengths of 
ind stored under 
juthor gave some ¢ camples 
the 


tolerated 


conclusion, the 
of circumstances in 


might be 


whict use of these 


mixtures 


Discussion 
There was an animated discussion which 

centred very much round 

whether 


should be used 


the question of 
ment mixtures 
recommended for use nm 
whatever Mr } 
that he was afraid 


might lead some 


or not these cc 


ny circumstances 

Singleton-Green said 
Robson s paper 
people to think that it was permissible to 
use these miatures 
felt 


be recomn 


whereas he personally 
that they 

The general opimion 
which Dr. Robson endorsed, was that mix 
when 


very strongty should never 
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should be used 
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Glazing Ceramic Tiles 


~ROM a well-known local firm of 
faience and tile manufacturers 
came an enquiry for information con- 
cerning the possibility of using a gas- 
fired furnace in the production of a 
special glaze on ceramic tiles. Their 
main interest, it appeared, was to 
obtain a tile faced with a depth of 
metal, sprayed on after shot-blasting, 
to produce a finish of attractive ap 
pearance with a protective glaze, and 
to render the tile impervious to liquids 
percolating from the back. In addi- 
tion, it would be required to produce 
such finishes in large quantities and at 
a reasonable cost 


Investigation 


In co-operation with the Birming 
ham Gas Department, many experi- 
ments were carried out to determine 
the characteristics of various glazes 
under different temperatures and fur- 
nace atmospheres. This may perhaps 
be more clearly explained if, at this 
stage, I may be permitted to quote 
some extracts from day-to-day test 
reports in respect of three different 
glazes, each one being identified by 
number 


No. 14. Fusing at 600° C 

To keep this glaze clear, 
conditions require to be oxidising 
Under strong reducing conditions 
opacity and brown coloration are ob- 
tained which may (on copper) give 


the fusing 


460 


brown tile This dis- 
removed by re- 
oxidising 
The 


nto 


dark 
may be 
standing in an 
atmosphere at temperature 
glaze is fairly readily absorbed 
the biscuit of the tile 


No. 8. Fusing at 700° ¢ 

This was not quite so susceptible to 
reducing conditions and not so readily 
absorbed into the biscuit 


No 294 
This flux 
slightly oxidising 
Ihe furnace used for the fusing 
tests was an incandescent heat open 
type oven furnace, regulated by the 
gas supply and the damper to a 
suitable temperature (generally about 
780° ©.) and the atmosphere cither 
oxidising or reducing as required. The 
ghtly raised and bricked up 


rise to a 
coloration 
fusing and 


required a neutral or 
atmosphere 


door was sh 


working space to the 


forehearth 


to give a small 


furnace proper or a small 


for either preheating or cooling 


lst Series Tiles 1 to 6 (all copper) 


Tiles | and 2 were glazed with No 
14 flux under slightly oxidising con- 
ditions (CO 13.0 per cent.; O 

12 per cent.) They indicated a 
clear glaze very easily absorbed into 
the biscuit. The metallic coatings on 
polishing were found to be inade 
quately glazed 

Tiles 3 and 6 were glazed with No 


Poot 


4 


Details of conveyor-type tile glazing furnace 
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14 flux under slightly reducing con- 
ditions and though they gave attractive 
results of copper relieved by pools of 
glaze, they were found on polishing 
not to have sufficient glaze 

Tiles 4 and S$ were glazed with No 
8 flux, a single sprayed coat with No 
4 and a double sprav with No. § 
No. 5, on polishing, gives an almost 
suitable result 


Test Conclusions 


Of the glazes used, No. & seems to 


The furnace was fired by six gas/ air 
blast “C C” type tunnel burners, 
each separately controlled for gas and 
collectively under the control of a main 
air supply valve from the fan outlet 

A continuous nickel chrome chain 
conveyor belt travels through the 
furnace at a range of variable speeds 
Motive power is provided by a ? h.p 
electric motor, through suitable pul- 


leys and reduction gear, to the belt 
drive 
Results 

Many weeks have now passed since 
this furnace was installed, during 


be the most promising and various 
pleasing effects can be obtained in 
suitable atmospheres The process 
Fig. 2. Details of 
conveyor-type tile 
glazing furnace 
Section through C, 
D on Fig. 1 


will need a furnace, preferably of the 
conveyor type with a working tem- 
perature of 750°-800° C., of which the 
atmosphere can be controlled within 
narrow limits about the neutral point 
A suitable time of preheat, not less 
than about 6 min. and of cooling 
after fusion, will not need to be 
provided 


The Furnace 

A conveyor-type 
signed and built (Figs. | 
comprised a fusing zone 3 ft. 6 in. in 
length, flanked on either side with 
sections of similiar length for preheat 
and cooling The flue outlet, being 
arranged at the extreme end of the 
preheating section, ts fitted with a 
fully adjustable butterfly damper 
control Adjustable slide doors are 
fitted at both ends of the furnace to 
allow for improved control of atmos 


was de- 
and 


furnace 
and 2) 


phere conditions 


which time experiments have pro- 
ceeded and are still continuing with a 
wide range of glaze finishes 

It is perhaps ironical that, although 
our quest to reproduce the original 
metallic or “Velk” finish in quantity 
has so far been unsuccessful, it has 
led to the development of coloured 
lustre tiles which, we understand, are 
perhaps commercially more valuable 
than our first objective 

I feel quite confident, however, that 
when certain modifications to the fur- 
nace have been carried out, complete 
success will be our portion 

My thanks are due to our engineer 
and manager, Mr. J. E. Wakeford, for 
the provision of facilities in connec- 
tion with the preparation of this paper 
and to my colleagues for their in- 
valuable assistance 


Extracted from a paper by |. A. W. Stretton en 
itled ‘Industral Problems at Coventry Presented 
to the Midland lwmor Gas 
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High-Temperature 
Combustion-Heated Furnaces 


by 
M. W. THRING 


M.A., F.lnast.P.. 


N this paper an attempt is made to 
decide how far the thermal efficiency 
of industrial furnaces could be 
improved by application of existing 
fundamental knowledge, and in what 
directions more fundamental know- 
ledge is needed Thermal efficiency 
depends in the first place on employ- 
ing a heating cycle that can make use 
of the heat in the combustion gases 
over the whole range from the theo- 
retical combustion temperature to 
room temperature Secondly, it 
depends upon the precision with which 
this cycle is carried out, in’ which 
importance attaches to promoting 
rapid combustion—-high rates of heat 
transfer to the charge and low rates 
of heat transfer to the outside atmos- 
phere through the walls 

Existing knowledge can contribute 


Abstracted from a paper presented to the Imat: 
tute of Fuel. 28th March. 19% 


Britixh lron and Steel Research Association 


to the achievement of these aims, par 
ticularly as regards control of the 
combustion-gas composition, the use 
of models to find out how to improve 
mixing and so shorten flames, and the 
more extended use of the counter-flow 
heating system The benefits which 
would accrue from better application 
of existing Knowledge can best be 
assessed by controlled variable 
statistical trials planned to enable 
factorial analysis to be carned out 
Subjects on which more knowledge ts 
required are the emussivity of 
luminous flames, general conditions 
of mixing and the effect of recycling 
combustion gases, this knowledge can 
be obtained both by laboratory studies 
and by probe tnals on industrial 
furnaces 

In the observation on actual furnaces 
in order to provide fundamental 
knowledge two types of measurements 
are customanly made by inserting 


Fig. |. Heat-flow 
meter 

A. Outer casing. B 

Water-flow separat 

ing tube. C. Inner 

casing. DO. Water 

inlet. E Water out 


let Water 


cooled end plug. G 


Calorimeter surface 
H. Surface of F act 
ing as guard ring 
1. End plug water 
flow tubes. } Calor 
j meter water - flow 
4 “4 tubes. L. Expansion 


in. outer tube 
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(Fig. 4) 
The 


instruments 
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flame-radiation 
ind sensible-heat 
of 

second 
ements 8 as yet in infancy 
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the next 


ingiec meters 
meters 
parrs these 


ty pe 


systematic use 


the 


ot 
for of 
measur its 
ol 


many 


few vears 


Conclusions 


This analysis of the present position 


of research into high-temperature 
furnaces 


be 


combustion-heated indicates 
that interest should ibout equally 
divided between application of eXtst- 
ing knowledge and of new 
Under the existing know 
Which 1S as insufficiently 
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Narrow angle 
radiometer 


Turning to the new knowledge re 
quired the outstanding pomts are 

(1) The general laws of luminous 
radiation in combustion systems are 
completely unknown, and it 1s theretore 
necessary to resort to guesswork when 
calculating the emissivity due to soot 
in the flame. Since this ts often the 
major mechanism of heat transter in 
high-temperature furnaces the import 
ance of adding to our knowledge of the 
subject clear 

(2) It would be possible to secure 
the much-needed knowledge of flame 
length by developing general formula 
for the mixing volume of various 
designs and the effect on this of walls, 
by means of a comprehensive series of 
model experiments 
(3) Recvcling of combustion gases 
may prove to be an important means 
of improving the design of high-tem 


perature rnaces, Its importance 
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cannot be assessed, however, until the 
etlect of reeveline upon local over 
heatmeg of refractories flame 
CVuUSSIVHY tind temperature has been 
determined 

These gaps in our fundamental 
knowledge are being and wall be filled 
by acombination of laboratory exper 
ment, probe trials on existing furnaces 
under steady conditions and controlied 
trials on existing furnaces which 
conditions ire dehberately iltered 


wceording to a statistical design 
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Mechanisation in a Dry Grinding 
Silica Brickmaking Plant 


by O. WINFIELD 


Mechanical Equipments Lid., Leeds 


Because of the extremely practical nature of this paper and the tendency 
towards mechanisation, we are reproducing the paper in two parts. The 
first part deals with the primary stages of the process and the second part 


will cover the secondary operations. 


Ihe paper appeared originally in the 


Transactions of the British Ceramic Society, Vol. \LVUNL, pages 323-342 
and is reproduced here by kind permission of the Society and Author. 


Abstract 
‘Tas paper deals with the engineer- 
ing aspect of mechanical handling 
of all processes from washing of raw 
stone to the conveying of dried bricks 
ind blocks to the kilns. Krom the 
washing stage, the stone 1s crushed 
first through a primary then 
through a secondary crusher the 
material being handled by continuous 
belt and bucket type elevators and 
adjustable feeders, with inter- 
mediate storage stage Following 
this, the material us screened and the 
graded sizes are conveyed to a range 
of grading bins which includes the 
provision of storage for super fines 
from the ball mill and for hydrated 
lime. A batch-weighing hopper runs 
on a track underneath the range of 
bins for receiving weighed quantities 
of the differing grades of stone re- 
quired to form the batch. The mixers 
serving the brick machines are 
arranged underneath the track so 
that the content of the batch hopper 
may be discharged into the particular 
mixer concerned, at which stage a 
measured quantity of sulphite lve and 
water is added. From the mixers, 
skip hoists convey the batch = to 
receiving hoppers feeding the brick 
machines Electric lifting - platform 
trucks convey the bricks on stillages to 
dryers where tracks are laid locally 
to suit, and from thence the dried 
bricks on their stillages are again 
picked up and transported to the kilns 
for firing. Particular attention is paid 
in design to efficient sealing for the 
dust proofing of all equipment 
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Introduction 

Ihe complete mechanisation of a 
dry process silica brickmaking plant 
is covered by this paper. It 1s not 
intended to compare the relative 
merits of the dry process and the wet 
grinding process. In the case of the 
wet process the batch contains about 
9-12 per cent. of moisture, whereas 
the moisture content of batch for 
machine made bricks and shapes is 
about 4-5 per cent. Because of the 
dry and dusty conditions obtaining tn 
the crushing and grading of stone for 
dry process products, plant must of 
necessity be dust tight—the injurious 
properties of silica dust are well 
known 

In considering the arrangement of 
plant to be described (Fig. 1) it: wall 
be appreciated that an ideally un- 
form layout is not necessarily applic- 
able to the individual requirements otf 
many silica brickworks In many 
instances where it is desired to carry 
out considerable changes in a_ brick- 
making plant, the size and shape of 
buildings and available floor space 
are not suited to a_ standardised 
arrangement Again, for economic 
reasons, Which are of primary impor- 
tance, it might be considered policy, 
even on a long-term basis, to recon- 
struct buildings so as to comply with 
the height and area required for a 
cut-and-dried scheme 

It should be clearly understood, 
therefore, that considering the 
merits of the mechanisation of plant 
in the way to be outlined, no rigid 
dimensional layout is intended or 
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Fig | Typical layout of dry silica brick-making plant 
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necessary It is. of course, true that, 
given an open site of ample dimen 
sions, and with suitable ground, there 
justifiable reasons tor 
plant 
section, particularly 
handling is to be 
examina 


may be many 


having section of a lined 
up with 
i! 
Nevertheless, an 
mechameally all the 
that the 


of mechanised 


one 


another 


avoided 
oft handhne 
involved will show 


thon 
Csscs 
correct ipplication 
accommodate changes of 
line to 

hand- 


methods will 
direcuon wn the production 


suit most circumstances Fach 


jaw crusher 


dam 
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| 
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nging jaw 
Blake’ type 


Fig 2 (a) (Top) 
Arrangement of prim 
ary crusher feed (b) 
(Bottom) Typical sec 


on through washing 


conveyor 


ling problem is an individual matter, 
according to the job to be performed 
and the adaption of mechanical 
handling methods to a part of the 
process, if not of an over ill 
may advantageous 


scheme 


well be 
Washing 
Washing of the 


may be 


stone before it 1s 
processed carried out in 
a simple and effective manner by con 
the quarried stone on plate 
it 2a) Two 


should be 


veyving 
type 


separate 


conveyors 


conveyors used 
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one feeding off the head on to 


a second continuing conveyor at 
the stage where actual washing 
occurs. At this point jets are fitted at 


regular intervals for a suitable dis 
tance, and the arrangement allows 
the lumps of stone to be turned over 
so as to wash all surfaces well 
Water pressure at the jets must be at 
least 20 Ib sq. in. for effective wash 
ing. The conveyor plates should be 
perforated, and a trough should be 
fitted underneath the spray section 
to collect the effluent and drain away 
the water. Piping or ducting running 
from this trough should lead to some 
suitable pool or settling tanks and, 1! 


Fig. 4 (a) General 
(b) Con- 
tinuous overiapping 

bucket 


elevation 


required, the water can be recirculated 
to the jet branch 

There are, of course, other eflective 
methods, dependent upon local con 
ditions and preferences, but assuming 
that washing is being effected at the 
works and not at the quarry site, the 
method described has at least one 
good point in its favour The stor 
ave of raw stone and the washing pro 
cess can be arranged at a4 position 
well away from the plant building 


where ground space is avaiable and 
easily accessible to incoming trans 
port, thus ensuring that messy pro 
cesses are entirely separate from the 
main plant. The conveyor unit can 
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be continued from the washing 
section direct to the primary crusher 

Should the partcul uy stone absorb 
an ibnormal percentage of water 
(mere than per cent), it will be 
necessary to install a dryer at the end 
of the conveyor Delore the stone is 
delivered to the crusher In modern 
practice however inless such a 
stone is particularly high in silica and 
very low tn alumina when washed, i 
would hardilv be considered suitable 


for silica brickmaking 


Primary Crusher 
The most widely used type of 


crusher tor breaking down sizeable 


lumps of all types of hard stone ts 
the swinging jaw or “Blake type of 
breaker (big. 34) This  @ primary 
crusher of large output, tree trom 
inherent weakness duc to simplicity 
of desien. and requiring 4a minimum 
of lubncation and maintenance, it 
especially suitable for CONTINUOUS 
heavy duty Where. as in the present 
case, exceptionally hard and abrasive 
material being crushed, it 1s essen 
tial that the jawstock ind side plates 
should be made of a metal which has 
weal resisting characteristics 
Suppose that the average size of stone 
as received at the works 8% approxi 
mately a 12 in. cube, then the suitable 
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size of machine to be selected will be 
24 in. ~ 13 in. giving an output of 
20 ton per hour, consisting of ap- 
proximately YO per cent.-24 in. and 
10 per cent. 24-3 in. material, Capacity 
can of course be increased, if 
required, by adjusting the discharge 
opening. To give an example, for a 
crusher of the type and size selected, 
with the jaw setting of 24 in. the 
maximum capacity will be 25-35 ton 
If, however, the setting 1s increased 
to 4 in. an output of 30-40 ton per 
hour will be obtained 


Receiving Hopper 

As previously mentioned, the typi- 
fied arrangement allows for the wash- 
ing conveyor to deliver stone to the 
primary crusher It is necessary, 
therefore, to have a receiving hopper 
(Fig. 2b) not necessarily of large 
capacity, adjacent to the crusher, to 
take the material from the conveyor 
delivery chute. This hopper should 
be strong and reinforced to withstand 
wear caused by abrasion and also the 
continual impact of large heavy pieces 
of rock It must also be provided 
with an outlet of sufficient dimensions 


to avoid jamming, which is a matter 
tor special attention in design. From 
the hopper mouth a short feeded, 
Operated at a controlled rate, will 
deliver the stone into the mouth of 
the crusher This feeder may be any 


electrically vibrated 
ire many 


essentially of 


ot the 
which there 
but it must be 


types. of 


suitable makes, 
strong 


construction, adaptable to the heavy 
conditions of duty 


Primary Elevator 


A continuous belt and bucket eleva- 
tor should be used (Fig. 4a); this type 
has proved most suitable for handling 
abrasive silica raw material, and ex- 
perience has shown that wear on the 
belt is quite small. Buckets of the 
overlapping type, which are usually 
of welded mild steel (Fig. 4b), are 
used to prevent spillage and conse- 
quent “dredging” in the bottom of the 
boot which, if occurring to any ap- 
preciable extent with this material, 
would be very serious. While it is 
generally acknowledged that the use 
of belt conveyors for this type of 
work is the best practice, much floor 
space is needed-—an obvious disadvan- 
tage in many cases 


The elevator under consideration 
will have a nominal capacity of 20 
ton per hour and must be totally 


enclosed in a mild steel casing of 
close riveted and bolted sections, with 
all joints sealed against dust. Under 
ideai working conditions, the elevator 
should give 30 or more ton per hour, 
as extra depth of bucket is required 
for the primary elevator in order to 
accommodate any long, narrow and 
thin pieces which may pass through 
the crusher jaws The buckets should 
be dimpled at the fixing holes to allow 
fastening to the belt by a special type 
of elevator bucket bolt with dished 
washers, and they should be flanged 


Fig 5 Section 
through of 
continuous bucket 


type of elevator 
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Fig 6 Arrangement 
of primary § storage 
hoppers 


x 


on the outer edges to provide a flat 
running surface for the guide rollers 
The feed hopper on the boot casing 
should be positioned to give easy teed 
at the correct angle (approximately 
35°), so that the feed point on entry 
to the casing allows for adequate 
distance from this point to centre line 
of the tailshaft 

The tailshaft is housed in adyjust- 
able tension gear, the simplest and 
most efficient type probably being of 
cast-iron blocks on the outside of the 
boot casing, and running in angle 
guides om the casing with a long 
screw device for adjusting the tension 
of the belt. With little trouble, this 
type can be constructed so as to form 
a dust-proof fitting. The size and 
width of the casing 1s, of course, 
decided by the size of the head and 
tail pulleys required, width of bucket 
and allowance for clearance. If guide 
rollers are used, those on the outside 
of the buckets make even more 
clearance necessary The best prac- 
tice with guide rollers, in the case of 
vertical elevators of this type, 1s to 
arrange them in pairs, running on the 
outside flanges of the buckets about 
every 10 ft. with a roller on the 
inside surface of the belt on the full- 
bucket side, just above the feed point 
to ensure true line of travel and cor- 
rect position of the bucket as they are 
filled 

it is essential to use a belt of suit- 
able ply, bearing in mind that the 
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thicker the belt, the larger the size of 
pulley required, with a corresponding 
increase in the size of the casing 
Elevator belts for thts purpose should 
have at least in. rubber covering 
on each side, it being found in prac 
tice that, unlike conveyor belts, both 
sides get equal wear 

The point of delivery at the lower 
edge of the casing orifice in relation 
to the head pulley 1s decided by prac 
tice to ensure correct trajectory of the 
material from the head of the clevator 
(Fig. 8). This is particularly so with 
vertical elevators, where there is no 
initial inclination of the line of throw 
from the: buckets as they pass over 
the head drum. As with the elevator 
feed hopper, the delivery chute must 
ilso be designed at the correct angle 
for easy flow of the material; since 
we are dealing with silica stone, the 
bottom plate, like that of the feed 
hopper, should be provided with a 
replaceable liner plate liners 
should also be provided for about 
6-9 in from the bottom of these and 
all chutes handling raw stone 


Primary Hoppers 


One important factor in the design 
of a mechanical handling plant of this 
nature is the facility afforded by 
arranging bunker storage at suitable 
positions in the plant process. By so 
doing loss of production due to some 
temporary stoppage is avoided for a 
period, in that storage may be drawn 
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the capacity of the Dunket 
for the succeeding part 
On this account provi- 
should he m tor the primary 
elevator to deliver primarily crushed 
stone into bunkers instead of teeding 
it direct to the secondary crusher It 
is t make the primary 
storage capacity of this stone equal 
to one day's supply, say 100 ton, so 
that if any stoppage occurs in the 
supply of raw stone, or if any repairs 
ire required to this first section of the 
plant, production need not be affected 
for some & hours by which time no 
foubt, any minor troubles will have 
been rectified 
A single bunker of 100 ton capacity 
of silica stone would create structural 
dithculties hese may be overcome 
by having two SO ton bunkers com 
bined This also allows two. stones 
to be blended while being fed to the 
secondary crusher, the rotary feeders 
for each stone being adjusted to give 
correct’ proportions. The design of 
the bunkers provides for the juxta 
position of the outlets in the manner 
illustrated in Fig. 6 By this method, 
innecessary lengthening of the two 
feeder chutes to the secondary crusher 
is avoided and consequently the head 
room required tor the teed above the 
crusher is kept to a minimum. In 
construction, the usual fundamental 
principles of bunker design will apply 
the inside surtaces must be kept even 
ind tree trom bolt or rivet head 
projections ind the valley angle 
formed between any two sloping sur 
faces in different planes must be con- 
sistent with the inclination required 
for tree flow of the material 
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A COMPLETE 
ADVISORY SERVICE 
TO THE 

CLAY INDUSTRIES 


In addition to ther designing and 
contracting activities in the worid of 
ceramics, the International Furnace 
Equipment Co. Ltd, can make avail- 
able to the industry the services of 
their trained specialists for assisting 
manufacturers of clay ware in finding 


solutions to the many problems which 


face them today 


THIS SERVICE CAN COVER THE 
FOLLOWING: 


Layout of new works and 
planning re-organising 


existing plants 


Investigation of new lines of manu- 
facture and new methods of pro- 


duction 
Mechanisation of processes 
e@ Scientific utilisation of fuel 


@ Heat recover and application to 


ancillary processes 
@ Utlisation of low grade fuels 


{ preliminary survey of your plant 


can be carried out for a nominal fee 


THE INTERNATIONAL FURNACE 


EQUIPMENT COMPANY LIMITED 
ALDRIDGE, STAFFORDSHIRE 
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THERMAL EXPANSION PROPERTIES OF TYPICAL 
HOT-PRESSED CERAMICS 


Oilatation, 


-Boror carbide 


485 % silicon 


400 600 B00 
Termmpereture 
Physical Properties at Elevated Temperatures of Seven Hot 
by Gangler, Robards and McNutt American National Advisory 
Committee for Aeronautics 


Data taken from 
Pressed Ceramics 
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CERAMICS 


Refractories in Galvanizing 
Furnaces 


ALLY, the equipment used 
in galvanizing 1s the same 
employed when the process 
was first devised in the early [9th 
Century In other words, the zinc 
bath is still contained in a steel kettle 
and heated, via the walls of the kettle 
by some external heat source, be it 
electric resistance 


| ASIC 
today 
as that 


coke, gas, ol of 
clements 

The fundamental fault in this prac- 
tice lies in the fact that the kettle 1s 
subjected to gradual dissolution by 
the molten zinc, giving two 
acute disadvantages 
1 Kettles require constant renewal 
2. Extra dross is thus formed (each 

Ib. of iron dissolved produces 25 Ib 

ot dross) 

This attack by the zinc 
tainer Walls imposes a 
tion on the allowable rate of 
input for a given size of zinc bath 
Were it not for this factor, much 
greater production could be achieved 
units 


rise to 


on the con- 
limuita- 
heat 


by many 

It has long that a 
kettle of inert material 
would be desirable but the snag was 

how to get the heat into the bath? 

From the Ajax Engineering Co. of 
Trenton, NJ., comes news of recent 
developments in L.b. induction fur- 
naces designed to supply the solution 
to this solution in the 
form of large and powerful induction 
retractory 


been realised 


refractory 


problem —a 


galvanizing furnaces using 
containers of essentially unlimited lite 

Briefly, the equipment is as follows 

The zinc container or hearth ts 
rectangular in shape (Fig. 1), consist- 
ing of a= steel housing {ec} with a 
refractory lining (1) An inclined 
duct (2) 1s provided in the side wall 
and flares out into the upper portion 
of the hearth The 100 kw. induction 
unit as fitted to the side in such a 
fashion that the melting channels (k) 
are in line with the flared duct. Heat 


A STAFF REPORT 


generated in the inductor 1s conveyed 
to the hearth via the duct using the 
path shown by arrows in Fig. |. It 
wil be observed that the duct is so 
positioned that little or circula- 
tion takes place in the well of the 
hearth (in order to permit settling of 
dross) 

The bath is fitted with a thermo- 
couple (o) for the automatic control 
of temperature. Another good prac- 
tical feature is that apart from the 
reason already quoted, the duct was 
so aligned as to permit ready cleaning 
with suitable tools, via the furnace 
top. Use of this equipment at once 
wipes out the possibility of inter- 
action between the molten zinc and 
its container, giving rise to 
1. Simpler and cheaper maintenance 
2. Considerable reduction the 

amount of dross produced (20-30 

per cent.) 

Freedom to work the bath to its 

full limit and not to that imposed 

by the kettle life 

In addition, the low = frequency 
inductor brings to the galvanizing 
process a degree of temperature con- 
trol hitherto unattainable This 1s 
brought about by the internal circula- 
tion and the time 
lags and temperature gradients inevit- 
able in external heating practices 
This closer control of temperature 
results in a more uniform quality of 
product and obviates the formation of 
additional quantities of dross trom 
work-pieces hitherto caused by local 
overheating practically unavoidable in 
the externally fired kettle 

The ton furnace described 
powered by one 100 kw. induction 
unit to give the same production rate 
normal 10 ton iron kettle unit 
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Fig | Sections of a 
low frequency induc 


> tion furnace for gaivan- 
izing purposes Heat 
r / is generated in the in 


and 
veyed to the hearth by 


ductor unit con 


electromagnetic forces 


as shown by arrows 


Note the position of N) 
the inductor and N 
channels in the upper N 
half of the furnace ‘ 
il 
wali to comply wit 
the principle that the U ‘ ; 
bottom of the hearth A 
A 
must not be heated 
tA 
$0 as to allow for the 


settling of dross 


| 

| 
cl, 
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Maximum production is quoted at 
1 ton hr. of galvanized steel. It is 
pointed out however that the same 
ton unit could be made to deliver 
two or three times its present maxi 
mum output by stepping up the power 
of the induction unit or adding 
further similar units. In this way, it 
is Claimed that galvanizing units up to 
2,000 kw, and of 20 ton hr. output 
are feasible 
Further advantages are 
fa) Comfortable working  tempera- 
tures 
(b) Absence of exhaust gases and 
fumes 
(c) Cleanliness 
Original apprehensions as to pos- 
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sible adverse effects of constant cir 
culation in the bath proved quite 
unfounded and, as mentioned before 
this motion would appear to be res 
ponsible for an improvement in uni 
formity of coat. Certainly, we are 
told, preliminary results are so 
encouraging. that a wide scale adop- 
tion of the technique throughout the 
industry 1s envisaged 

(fron Age, 165, 12, 93-96.) 


Change of Address. John Fyfe Ltd 
granite Quarry Owners, granite merchants 
and brick makers, moved to new head 
offices on Jind May at 7 Bon Accord 
Square, Aberdeen Telephone number 
remains Aberdeen 21231 
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CERAMICS 


American Production 
of Dresden-Type Chinaware 


"THE American demand tor Dres- 
den-type chinaware did not 
slacken with the advent of World War 
Hl, but its availability from Europe did 
resulting in US first 
iltempts to imitate the workmanship 
One firm to enter this field was Hetr 
looms of Tomorrow, California 
Dresden-type figurines, 
size from 3 in. to IS tn 
china lace slippers in sizes from 1 in 


to 1S in., chanot slippers, vases 


manulacturers 


who 
now produce 


im 


centre 


pieces and candelabra 


The finesse of detailin these products 
is attributed 


ndling techniquesandthe method of 


to the type of clay used 
firing fraining of employees on the 
ob takes 


proximately six 


ibout one year, while ap 
dry 


manutacture of 


tons of clay are 


used per month in the 

birst 
moulding of the 


flint 


minerals are 


articles 
step in the process is the 
iddition to 


other 


Wile In 


china, ball ind vanous 


clays, certain also used 


m moulding The ormunal moulds are 


at plaster Of Pars 


burst, liquid porcelain is poured into 


the plaster of paris moulds, excess 


being drained, leaving 4a 
dnmed thin 
the walls of the mould 
opened ind the 


After i 
period, the 


lain 


partially shell adhering to 
which is then 
model removed 


two. or three-hour drying 
removed 


The 


is then draped with real lace 


mould seams are 


with i too imal moust sponge 


figurine 
ind bobbinet which have been dipped 
Draping 

than 


must be 


in porcelain 


higher degree of skill 


requires a 
other 


done 


any 
singic operation, tor it 
rapidly or the cloth loses its plability 
to the model. The 


added 


ind will not cohere 
bonnet and ire 
atter the bodice 
Ihe 

petal by with a 


pores lain The CVCESS IS then cut 


ind skirt are finished 


flowers are made 
petal special process 
hottom of the flower ts 


dipped in liquid porcelain and 


iway and the 
pl iced 


position 


Bisque Firing 
Now the model is ready tor the 
firing This is done in a 
1S ¢. .ft. semi-muffle, top loading kiln 
fired by six upshot burners. Tempera 
ture is gradually brought to 2,240 | 
ten-hour period and held ap 
The temperature 
is lowered to 1.800 F in hour 
by reducing the gas input 
then turned off, allowing a 
ture drop, due to normal 
for about ten hours An 
aim of the bisque firing is to obtain 
a hard porcelain Because of 
the extreme controllability of the fuel, 
temperatures and bisque 
exactly co-ordinated tor best 


bisque 


over a 
proximately one hour 
one 
The is 
tempera 
heat 
important 


base 


quality of 
can be 
results 

After figurine 1s 
for the glaze This is done in 
the five periodic kilns, also gas-fired 
These are 20 ¢. ft.. semi-muffle. side 
loading alpine kilns. Each kilns ts 
equipped with dual burner assemblies 
and each of these in turn is equipped 
with 
trifugal fans 


the ready 


hiring 


cooling, 


one electric motor and two cen 
One tan supplies air to 
main burner. The 
fan supplies air to the upper 
burner The main supplies 
premixed gus and air to the bottom 
front corner of the kiln and the aux 
hary 


ibout 


the lower or second 


burner 


burner supphes the fuel mixture 
half way up the 
chamber One burner 
each side of the kiln door 
The auxiliary burners are 
during 
to prevent local hot spots 

Fight hours are required to bring 
the temperature to 1.960" F. for firing 
of the fieurine 
in glazing compound This ten 
one half-hour, then 
ind the kiln is 


allowed to cool for twelve hours 


combustion 
is 
located on 

used only 


conpletion of firing ordet 


atter it has been dipped 
pera 
ture is held for 


vas ws turned = off 


Colour Firing 


The 
Special 


third 


paints ire 


firing ws tor colour 


applied to th 
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of flowers 
to 


reached 


4 


trum 
subjected 
gas again 
ind the allowed to 
cool twelve This final 
firing makes the colour permanent 
Recently an Ipine fork 
lift the 
ol trom 


to 


eves 
then 
The 
kiln 
hours 


figurine s 
etc, which 
temperature 
four 
off 


for 


are A 


of ® 


hours 


alter 


turned is 


installed 


loader svstem has cut number 


handling operations twelve 


four 


Fork-lift Loader System 


tnder this the 
are placed directly on the kiln shelf 
by the gil who the figurine 
The fork-lift then picks up the entire 
it in the kiln After 
completed, the kiln 
the fork-lit 


new system dolls 


dresses 
load and sets 
the firing 


allowed to cool to 
then removed by 


is is 
load 


is ind 


AMERICAN ADOPTION 
W Hawk. preside 


pre sident 


what 


recently 
the 
if 


ing 


with 
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shoratories Inc... was demonstt 


was ce scribed as a new fo 


ine 
never idea of Enelish 


instead 


tating 


th 


jigect 
sid 
the 


the 
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The 
the 
of 
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into st ec mo 
the 
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wate 
scraping clay ac mould 
is done 


that the prt 


Pcring 
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mventional 
of batung 
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OCESSCS 


mn nbine into 


Automatic makir 


CERAMICS 
thre department 


to 


ising 
it 


cooled 


taacn 
hand wu 
that the kiln 
alter hiring 

emptied 
kiln 
the cooling 


is 
In 


to 
the 
load is placed in the 
th Hmnating 
in during h 
The speed 
retains the heat in 


them an 


be 
As 


fresh 


firing 


{ the 


and 


ready tor « 


im 
unloading 
f this operation 
the 
ditional 
Alter 
on 
the fork 
load the laze 
ware to the 
their work loading 
The load 1s then taken to the 
fired The fourth an 
i the unloading the 
ware at the stock 
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kiln and 
saving in 


the 


ling 


is rest acked 
itl 
he 
restack 
stand 


giazing ware 
stand 
to | 

ind to deliver t 


who 


is used oad and | 


kiln 
decorators 
on a tresh 
decor 


kiln and 


handing 


ting 
final 
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its 
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OF POTTERY MAKER 
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whined 


ordinat 
cas 


the 
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y peger tool ts fine 
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shaped to the both 

Ihe grooved cone set 
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— Among significant advantages claimed 

by Mr. Hawk wet 

(1) Increased tool lif 

one Virtually 1 .diustment tin 

operation 
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The American 

machine, as demon- 

strated by Mr AE 
Hawk 


(3) The elimination of the practice of being used in about a dozen potteries 
filing the tool, as there are no It might be recalled that some months 
sharp edges to wear or become ago we gave prominence to this idea of 
uneven an automatic making machine which had 

(4) Fewer strains in the wear itself been developed by Service Engineers 

A tool life of about nine months under Ltd., of Stoke-on-Trent. We picture the 

production conditions is claimed. It is illustration used then, together with the 
ilso mentioned that the new unit is now demonstration of the American machine 


PLANT FOR SALE 


VERTICAL CROSSTUBE BOILERS in stock Write Box No. 4 
“ CERAMICS, 29 Grove Road, Leighton Buzzard, Beds 


PLANT FOR SALE 


‘ “HE FOLI OWING PI ANI for disposal Telephone Gladstone 4201, 

CLANG LIMITED, for appointment: Compressor, complete with tank 
bedplate and motor. 20 CF approx. One Climax Compressor, Diesel driven 
compete with tank, Model D.25¢ Various Ceramic Presses (Boulton), Pillar 
and Bow Type. One Boyar-Schultz Profile Grinder 


PLANT FOR SALE 


SALE-—GAS-FIRED KILN. Maker: Hind-Griffiths Furnaces Ltd 

bor firming 12 18 ft. per hour of stacked ware— firing cycle 20.60 hours 
temperature up to 1,250) ¢ Kiln is 82 ft. long, divided into preheat zone 
(35 ft.) high heat zone (18 ft.) and cooling zone (32 ft). Electrically-operated 
Pushing Gear, etc Gas consumption 14 1800 ¢. ft. per hour. Complete 
specification, ete. from A. Lawrence and Co. (Machine Tools) Ltd.. Second 
Way, Exhibition Grounds, Wembley. Telephone: WEMbley $353. Telegrams 
Rockmac, Wembley 


This is an Arrow Press Publication. Published Monthly. 
Subscription Rate 25s. per annum 
Published by Arrow Press Lid. at 29. Grove Road, Leighton Buzzard, Beds 
Telegrams: Gastymes, Leighton Burrard. Telephone: Leighton Buzzard 2328/9. 
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by the Method 


The application of a specially designed ‘' Mirrlees'’ Stoker to specially 
constructed or existing kilns suitably modified, has shown a saving 
in fuel consumption of from 30°., to 50°. over hand firing 

Stoker firing can be applied to almost any type of kiln used for 
burning REFRACTORIES, PIPES, TILES, SANITARY WARE, 
POTTERY, ETC 

It has been proved in installations working for several years past 
that apart from a very considerable saving in fuel costs, the 
wastage of work produced is less than | the capacity of the 


kiln is increased by 19 and the kiln repairs necessary are 
lower than with hand-fired kilns. 
In the above diagram of a ‘‘Beehive’’ kiln a single Stoker is 


applied at the centre; for rectangular and tunnel kilns two or 


more Stokers are used 
Please apply for further information. 


THE MIRRLEES WATSON CO. LTD 
LONDON GLASGOW STOCKPORT 


OKER DIVISION, KENNERLEY WORKS, STOCKPORT 


PHONE: GREAT 


MOOR 3827 8 
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